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Grade Level: K-S 




Disciplines: ^ Heattff^ Language 'Af6i,P»ya«aii Education ^- \ 



The student will recpgnize thut'peo^pfg get erterg^rqin.fipodsi 
/ The student y/ill discuss how food helps tiifn/her wbrk and 'play 
-The_studejit_will recognize that^all animals JieM ejoergy (von) foodj 



The student will trace food energy to th&rsMn. > 



Suggested Tuiiar .?2-20'muiute periodsjjf^ 



MatenalTNaided 



8r 




^^^^Puppet of Energy Ant*, Energy Ant filrnstrip #t*, apple^^^jjy/t 
^picture of sun, labeled cards, stfing , 2^ iv\\i*v''>v 

'eacher Notes. ' . " - I^'fiV" 




This activity illustrates the flrfw.of energy through the food^vcliam which provides \fi.g'^ 
ability for people to think, work, and play. Fdod^can be tliougli^ of as fueld Vor the 
bodr, just as ga^dline fuel for an automobile, ft ^ important tg establish that the-^ 
energy of our bodies comer onginqlly* Item the sun tb^ough the f^d ctein - ^ 



Teaching Suggestions: 




Show^ner^ Ant filmstnp #1 / Introduce an Energy Ant F^uppet' to the^^tud&ifts|kj 
example^of an organism thatMs like^us in thit^it, tott^needs plehty^f eii^sri^^ 
going. Ask: -'Where does Energy Ant get its ene^y? Wherfi do we geVoui^?'- Shb\fetitmh 
, an apple. Ask: ''Wh^a dbes the apple get its. energy?*' (Or "How did ■ it grew? Sj^w 
picture pf the surr to 11^^ is thejpurce dC^anetgy jbr planjs 1 

food for animals and people. Discuss all: th^ things; peopleq^fcan dcrbecausenof the food 
they eat. . " . " f 

Using piipils to fepreseht the compohe conitnict aimadePJ^^i^food ehain or food^-^^ 
web. Prepare cards witfr label! such as sun, green pl^ntsvg^sshopper^^ bird, snake, 
fish, cow, person. Make. ^s many comppnwtS/as:you like, alw^yriniclude/sun; gr^ 
plants, a plmit eater (herbivbire), a meat eater (carniv a pbrsonr Assigmthe^^ 

to pupils.. Have the two pupils repreienting the sun and^ green plants hojd a lengm of. 
string between them. Nbw connect orte onhe herbivores to ^ plants; follow this 5^fth a 
carnivore linked to the herbivpre. Continue' linking the cpmponents with string-' As more 
and more components are added ^ cross-links between tM fterbivores and carnivores begin -j 
to be evident and the food web^concept is developed. Ask: ''Why is the sun rTecessaFy for ( 

all life?^' ' - ' ' ■ 

... V . ....... ... ....... H. . . . . . ; 
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f iSASditioi^ Activities; 1 \ -V J 



world do not have enough food to eat 



'^*"AvailableTrom National Audiovisual Center . ' - 

Washington, DC 20409 ^ " . 

Adapted from a module : / : , ' ; v k 

Unibnto>vn SGhobVpiitrict : iw ^ 
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.Grade Level:' K-3^4-6 
Discipline: Science, Social Studies 



Objectives: 

'fhe students will traca the steps required to bring a'hamburger to table. 



Suggested Time : One class period 

V ' - 

i^tivity shebt ^ 



Materials Needed: 



Teaehii^ Suggestions: 



Breaking the FodffStain 



Have Students complete the activity sheet. Discuss results. 



r 
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BREAKING THE FOOD CHAIN 



It'f SO easy to go " to the supermarket and ' 
pick up. a gaUbn of milk or a pourtd of ham- 
buiier that' we don't stop to-.thirik about the 
energy it takes to produee the^ food we eat; 
The growing of crops and the . processing. 



transporting J p^kaging, storing, niarkating,' 
and preparing of. food - all Use large amounts 
of energy ^ resources. Let's take ^a look ^at 
these linjcs of the '^food chain// \ 



ENERGY ALONG THE FOOD CHAIN . , 

\ ■ ' - . - - ^ .- - ; 

dhjvihe diagram below, trace the sl^s required to bring a hamburger to your table. Number the^ 
steps^ in the left han4 box and put an X in the right hand box at each step that uses fossil fuel 
^w^/l^^rfjou/'ces (coal; petjoleump natAiral*"^^^ 






WH 


mm 
ma 







FOLLOWING THE LINKS ^ 

In the spaces below, put the numbers of the steps of the food chgin that are required in the pro- 
ductfon of: ^ 



a quart of milk, 
a loaf of bread s 



a can of tomato soup. 




tomatoes from your garden. 



^^E^ a TV dinner. 



freah produce from p farmer's stands 
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"^Discipline: Science 

Objectives: . ^ ^ 

~ The students will recognize that the sun is a source of energy and heat. 
Su^ested Time:- .i^^ 
30 minutes class time. 1 hour 30 minutes to check.and record results 
^ Materials Needed: \ 



. 2 styrofoam cupSj 2^ thermometers, cold water, Tecord sheetv Qur Big Heater coloring 
sheet , , - ' ^ \' \' , • 

Teacher Notes: ^ ^ . % - 

" 7~~The "children should^have^ a basic' under^an[dlng?ofc^umt?er^vto? r^^^ 
that tjie hi^ar the mercury on a thermdinetferj ^tfe; warmer f^^ 
hot sun is necessary to show clear results. ^ ' * ^ , 

Teaching Su^estions: , ^ \ / 

Ask: "How many ways can you think of to get w^rn?^^ Hoard. Ask: 

' '*Can the sun really make things warmer?^ How do we mfasur^^^ wann something 

, real l y is?" Fill two cu ps wi th .exactly the same am oflntipf^^ o^^ and put, a. 

thennorrieter in each cup. Choose two chUdren to read the thtonom^^s and record the 
fempbrWture on the individual record sheets which follow ^unVon one cup and 

put it in the sun. Write "Shade" on the second cup and put it in the shaofeJfl IS minutes 
check the temperature in mch cup and ^record on the record sheets. Check and[ record 
temperatures again .in/3D^^m and 60 minutes. Discus, fin dings at^the end of 60 
minutes. Lead children to draw the conclusion that the sun warmed the wate-r and is thus 
a source of heat and energy. Discuss how the heat from the ^un warms the grounds 
ah, waters and everything its rays touch. Have cfiildfen colQr*the sheet "Our Big Heater,". 



Adapted from an activity 
by Barbara Lanza, Edgeworth 
Elementary Schoolj Sewlckley, PA 



SUN 



put water 
in a cup 



ISIminutas 



30 minutes u 



60 minutes 



)SHADE 




We put water 
in a 



15 minutes 
30 mihiites 



60 minutes 



o 



RECORD SHEET 
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i Grade Level: ■ 4^6 v 
Disci^^esv ' * Science, Art,'. Language i^ti - 



A : 



' iThe sfudent_will^be able to list somfe df the primary soiJrces ttf energy that ace, traceable to -the 
The, studCTt'Wai be q6le tOi^xplain how' some of the^pVlmary sources' of eqergy»are related. to 

Suggested Time! 40 miiiutes. ^ ^ - . ^ 




(litenals NeedeffT^ 




Sampjes' or picturls o£ t^e fgllowingiosun, fossiLfuili (coal, oil-nrftural "gas), falnng water,, 
wind, tides, green leaves^preen ^nt^r^wood, fodd. . ^ *'\/^ ^ ' 



, Teacher Notes : ^ ^ 



-\ . 



^:The sun* p the -'MtJther Star" of our solar system, is the source of aljnost imbelievable ; 
^mourits of^ energy. vTHe - sun releas^^ space- in the form, of rays or waves qf 

' radiatfon. Visible lights heqt', and radio waves pas&through»^the earth atmosphereamju^t' 
the right arhounts necessaryito sustain life.^ " : ■ - ^ v v 

^ ' The sun heats^'the^ laftd and the. oceans, and creates the*^currents,*the wind, and the wave^. 
It evaporates water, providing the energy Tor the earth's water cycle^The Water that falls 
as rain feeds the rivers arid the streams that turn water wheels and -turbiri^of hydro- 
" electric plants/ Radiant ^energy^ is changed to stored" chemfcal energy^ by me process 
" of^photosynthesis that^ takes place in.the cells of green plants; It is this chemical energy 
that is stored in coal^ oil^ and natural gaff, ^ wel} as in the food th^t the plants produce. 

Teaching Suggestiojtis: . ' ' [ \ = ■ . / \ ^ - ' / t ^ - 

Pass around several samples of food (candy bars, peanuts, apples, branges, canned Jopd, 
cerealj etc.) and discuss what they do fir our bodies. (Among other .things, tftey provide 

> energy for our bodies.) Indicate that they cbhtain stored chemical fenergy for our bodies. 
Ask:^ "'Whare did they get the cherrtical energy,?" Attempt to lead them into the con^pt 

. that the plan tsifivolved used the sun !s ene - 

. T^eh examine samples (or pictures if samples are not available) of the fossil fuels and 
.wood. Discuss how these might be related to the sun reminding them thaNhe fossil fuels 
are considered to be our major enifrgy source a^the present time^^:^ , 
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Then examine pictures of rain, fmlling* water, tides, and wind action and atlempt to 
determine how they are caused by solar energy. - ^ > 

After, making a list of these energy sources that'^*€fe dy^ettly related to solar erie^, 
have the students write a sentence or two (with teacher guidance where neKliary) 
eKplaining the relationship^ of each to the sun. Also have the students make sin all 
drawings related to ^each of these energy sources A bulletin bu^d displiiy could be 
developed from this, with pieces of yarn stretching from a big yellow paper sun to 
each of the pictures 

Additiuiial Activities, 

/ 

DcniuUbtlatc ihw v\u4gi , 

4 

^\ 

ti AiK/\^ th.. ^1 . ,1111 ii wiii .i . ..i , i K will.. 1. n J 1. > I .4 4 . .... I .» . 1 . i .1] . ... » » 

icachc / 

.J I , . , , . I i 1 4 I . 1 . i » . I ♦ . i 

\ 11 , 4 . . , i. . ii.M i i , . 1 ... 
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GradeXevel: . 4=6 

Disciplines: ^ Sctence and Social Studies 

Objectives: The students will be able to trace energy sources to 
the sun. 

Suggested Time: One class period ^ ^ 

Materials Needed: 

1 i ^iibpaici4^> "It Ail 3taiU VVul» Uj.. Jt»M .M. i ^ 4i i^, i ii, i ii 

l eather Notes: 



energy are tliose frwm whi,:h energy ^a,i be dLcLtly rele.i^isd iA\A .liied bc.i>i.J..ry unn^ es 
ot encigy aic piudUi-^J 445 ^ leaull ut ciuigy i^jkdscd fiuiU |JilJll4i/ auuiv^i^u t'^ilinaiy 
suuiwcs ut ^^liCigy l^l^^iud^. th^ lu^ll luaL. (wual ^Ciil ull uil ^i.^lc , and aaiuial ^,,g) , ^oiai 
eucrgy ni vaJU^Us tuiiii^ (ladianl ..licig^ wUi-i iU\^i uwd) ; e_iic, iiwii, the ^aith 

(geuthv. rUidl) , nucledi energy; and i^iUng walei lUt^.l i y is u seijundiiiy ciiciij^ s4,Uioc, 
SOiiie priniar^ siuiirce must be u^d to produ, e it |^oite»l lU^h and n^ ^kdi f\icls arc 
nuii 1 ^nc wabit un.v.c tltey ai^ u^icd they nc ^unc Siaii Ud».i lalliii^ ww.nl wiiid 

and ^cwi ntdi cnci^y ai^ ibi,,;wabi - I'.^ii i^^^f^iiCtjy 



tlti^i^ d tCl^i^iiL liK^di. tnca Uiid fLh..i \ .\ di!< t:i Uiid , ual 1 U3 ^1 U ii^K « d.^ tu 1 UiU 



v.iiattgc U.^lA , i . n, 1 n.t 1 It ^ . 1 ^. . • , ^ i • 1, . . 1 . .» . i . > 1 n 

. . M I i I. i Iw I h c 51 . n 5 14 1 ^ ) ^ ' ^ 1.^ i lilt h 1 ) lai. 1 u lit. , * . i j ^jI*^*, \* ^ j 1 1 . , ii 1 ^jy 

\A a^i w .1 .lid I Is ^ i V d .s.\. . ^ ) I i a ull l.i n , ll< { M 1. 1 ^ j 1 li .1 i A 1 1 1 l[i 1 1 i t .i. . ,1 ^ o 1 1 



1 t.t 1 1 , 1 iCli the ( , 

^ Hi ) . I i\ \ . i . i ) . . d CA^li I ! i . 

1 < . 1 1 i^I u il/ 1.1 . M .1 I I I , J i , , , 1:11' 

= ..ui j:, h , , u , . ^ ..h i.i I, id Il . ,1, il. ,1 |u lii » 

I • U. 1 . 1 *! ? 1 ^ t 1 ^ , :i 



ACTIVITY MASTER 
IT ALL STARTS WIJH THE SUN ^ 

Where do each of these fit in the Flow of Energy from the Sun? - 
' ^Wind Sun Fossil Fuel Coal. Peat Wood Oils ElectricitV 

Natural Gas Falling Water FenUizer Puwer Flam l ighLbullj 

Gt^otherinal Hydroelectric Flanf Solai c cll 5ulai Fauwl lid..^ 

luitjlut; AuLuniotjlIe li^jin Mw^al fur U^mii^ I U jI 1 wil ijhul*. 

Waste Ht4*t 



/ 



ACTIVITY MASTER 
IT ALL ^tARTS WITH THE SUN 
ANSWER SHEET 
Where do each of these fit in'the Flow of Energy frortt the Sun? 
Wind Sun Fossil Fuel Coal Peat Wood Uil bi 

Natural Ci^ hiilUiig Wdtei ^eriilucr Fuwci Fiaia 1 ighl bulb 



hua^u 1 1 H^dis^ ^kcii llt:uL Ugh i bull 

Woo i Heal -Hu.,,. 

Oil 
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Grade Level : I 

Discipline; Language Arts, Social Studies 

Objectives: > 

The student will be able tu du*.uh3 h.uw niuchinijs uiul I.iIhu rjuvinti duviccs u.,^. ..ii.it;> [m Ak) 
jobs thai once had tu be done: by niuscle power alone 

The sludent will rewt)giu^w IhaL ihg^g iim^Jilnca iiauall) ^.-iiv^iu) li .>ni d ludlin.; hu. l=, 

I 

h ll ! 1 » S 1 4 I J ' f¥ 1 i . . . . i X . I . i . . . . i .11 . I ! .... 

L. II,. lu. , . . . 1-!.. 

IvC: lu u .1 ,4 1 , » u i > . 1 I ' i . 1 . i 1 >il I 1 iK e.-^ , . i , ; 1 t I. 

iM.^.3iid . I'oday v^ ii . i.^.»Mu,.i, J I ! .1 .M,i ii hiv.i V . . . iLuu .....1 

v% u.34_. . iiwlts)' Hi out 1» c.i IS linpui it ;.k ilijl * he h:K h i-.v Wc v.u.. 

111., a^livlii I. ,lv.:.h. .1. .1 ti^Jp \ .Mii..4 . i ihli .» iM.. , iu* avv^i,. , , . nu. ill ,t ii.ui.. I 111, 

. Ut4iJ> I.. ^. ut^JlIiS ^, jCt,.n la K:j itO ^ \>^.<^>^iiy dlj ^ t'dzk A Ui^ 1 4 Mild li..V 

jJvvJMic iiiigLi iti^^Li*. i .isK., I In. itiiiire 

, 1 , 1 1 1 _i . t -) I > 1 ^ 

U; . liUW ... . !i:b d h ! .^i ...ii . i . . 

fiicly is u^cU vdi : in^tui. it ^ .vim, i in^ I ..i.i. jv, . ii/ . » d. * 



1 



ill. . 'lu.-li. . 



.1 . i 

1 . , . i 

=^ 'm) l ' d. . m . il 

I Ills jj, . d t)t. ) 1 i 
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Gcade Level; 1 * ' 

Disciplines: Art, Language Arts 

Objectrves: 

^he student will use energy wharawUjs to make cdituuii aUip^ aUuia gncigy cn^ii^^ ^ukuk^c^. 
and cuiiservatiuii 

Suggested I line, 1 vvv.wk >!iUL 1.1 -U iuiiimU i 1 . 4 

^ i^iicigy'' pupci s.itiyulij 



loin a low u ... a . I. , , i I . . u . nu.U,. i.. i M [iv . LL 1 

L) v^aiiipi^ ^.u. i Mjil ^uJ .^hui... Ui5 ^u. ii us .h..y u.i i v/ wi in i.t niit bu.^kb In this 

.i. ^ivlty lit. ui.av.st iuahig . t".wn.ig) t. iM.iUa /tfd llUu.igh tU.Cl,-^ Ma. UuI^m) 1 lie 

xAaalci to ^M/ K Ua. hci5 lii.i) usw Ihcu linagliidUuiU i > ^realc iUjldl ..liaiauterS 



I .'M ^hu tin. . . * * . ■- u t^i <<> ' ' ^ i . , , . i . 



1' . t 



11. J . . ill 1 « , . , , iH .i, I .li. 
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l iWSStudents will complete an energy ciDssword puzzle. 
: Suggested Time: One class period 
Materials Needed : 

Crossword puzzle, Energy: The Sustaining Force of Life. 
Teaching Suggestions: 
Have students cpj^pletejhe puz^le^that follows 




% 
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Down 



CLUES 



Across 



IS a fosdl fuel that is bbtalnad 



(tom the earth and usrf to heat our. 
homes ^rtd run our cars. 

i^^^ ^wks a^ ^urce of; heat Jbr ouf 



great-gf and parents. ' :^ 4^ 

7. The process by which plants ch^ge 
r the suh's ine^y Into food is cdleti 



* is the force that draws all objects 



toward the center of the earth. 



L The 



6. 
8. 



p which includes the 



earth *s.4fcrust and surrounding adr^ sup- 
ports all plant and mimal Hfe. , 

Energy purees made of .plant and 
animal remaiijB that were buried millions , 
of years ago are called , , fltels. 

ScientistV are exploring the uias of 
nucleM^ , as an eijergy source. 

_ ii the capacity to do work. 



, e nerg^- Is ttle' source of all life 
on earth. We can use this energy to 
heat our water and our^ homes,' . ^ ^ 



9/ An abundant, supply P# 



IS found in Pennsylvania ; and West 
Virginia. 



. 10. Natural 



is a clean fuel 



used in hoines and faetoriei, and is 

^c3nW"^iofF'WP 

to flnd.'^ 




U ^ Materials Needed: 




Rope , supply of small rocks, spoons, string for bbundaries 




^ S^^tftakfa^sandy spot or where the grass is sparce arid short, and lay down a rope to form a, - - 

i^^^le itout 20 feet in diahietef. Scatter about three small handfuls of black beans inside the circle. ; ;- • 
■. Ask eveiy other player to step inside; the circle. Then ask each inside player to pick up one bean. 



Say thaV tilfe'^has beeff^^^^^^^ and the population' has increased. Ask half of the remaining 
players to step inside the circle. Have, students inside the circle continue to pick up and thro^y ,a?vay 
energy units. Then ask the remaining players to step inside the circle. Have all students,c^ntmi« to 
pick up and discard. energy units untjl they are very scarce or completely used up. , : Mr^i'^/ 

'■■ Discuss the behavior of the' players. Did some begin to pick up-more than one beanaf atime 
and hoard the resources? Did they Hide some beans? , . _ .. , _ _ . • 

Now using short pieces of rope; divide the circle into continents of different sizes. Scatter 
beans unequally so that one of the smallest, areai has the largest number- some of the laner areas, 
scant numbers; and some big deposits Ue close to the boundary rope. Repeat the above: game, 
confining students to their own continents. AU sorts of paraUels to the distribution, of ene^ 

^tesotirces can be noted in this game. Do some pliyen move the boundary rope lightly to get at the 
bSns onlhe" otheF'fldi? W^WprayJiTrrov^rout'^thers? What Jiappeni^vhen pJayers.rof one 
continent completely exhaust their supply : of beans? Do others voluntarily share? Discuss the 

:.behavior of the player, and the parallels with energy resources In the world todayj v,,,:.;^,,;,.^^^ . : , 



The Green Machine (A relay game) - , - ; V , 

\ ^^Dividi the class into group s of thre e. One pe reon in each group is. the sun, one is a clo ver, and 

bne is a rabbit. The leader is the Green Machine. The sun people must carry, one at a time on a 
spoon, sunbeams (-rocks) to the elovere. As soon as a clover has 5 sunbeams, it can trade them for a 
leaf at the Grein Machine. (Leaves may be real or Iniapnary.) They cwry the leaf to the rabbit, aid 
this gives the rabbit enough energy to make one rabbit hop toward the flnish hne. The first rabbit 
to the. finish line wins. , • 




III^ 



The Definition of Energy 
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Sqt&l Studi^, Language Arts ^^ 



The student will examine a series of trans{mrencies or pictures illustrating the effects of energy. 
Froin thi^ examination - the student w^^ develop a definition of energy. The student will be^^- 
able to identify several ways that energy was used in the past and in the present. The student 
will be able to identify several examples of the effects of energy in his/her immediate: . 
environment. - - 

Suggested Time: One or two class periods ' 
Materials Needed: 

Overhead projector, illustrations that follow or similar pictures ^ ' ' ' ^ 

-Teacher Notes: " 

In order to understand the "everywhere" of energy, students need to sense how it affects 
, - the;^daily life of every pe^on. Throughout histon^j people have developed sources of 

tools, and tamed animals to work forHheni. They used the eneiiy @f wind to move sailing 
: • \ J*. vessels, and the energy of water to turnrniills. liter, with the. invention of the ste^ 
; " engine, steam could be used to run machines. The discovery of electricity created another 
important way of using energy. So did the invention of the gasoline enpne. A new era in 
the use of energy w&s entered with the application of nuclear,and iolar.enargyi '^^ 

It is importMt to differentiate between energy and the effects of energy. Many types of 
energy cannot be ;seen; only the effects of the energy (motion and change) can be 
""^obse^edT^For exampleT^ele^tricd energy^carinot be-seeff^ 

that energy can be observed. . - - — - - - _ . ^ ^ 

Teaching Suggastions: * 

TTie 

1. early caveman 9. Franklin's kit experiment 

; ^ v: ; 2, : early cojonial miller ^ ^ ^^^^ 10.. early colonial blacksmith 

• 3i eariysailor ^ IL potatbfarmer 

; Indian starting a fke^ b^^ 12. automobile driver 

; , : i th9 frictton h^at boy drintog water ^ ^ 

stick 14. camera taking pictures 

5. Conestoga wagon and team 15. man htm ting animals 

6. railroad steam engine 

7. xylophohe player 

8. nuclear submarine , 
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ISRiuSiSS^^^ projector to show theseLOLRHjg^. appro 

following discussion questions: /r:^^^^^?^ -^>^^yv^ 

- What is happehihg in eac^^^ . - - -^ . ^.^ 

What is moving or changing? , ■ 

is causing these things to happen? (water, fire, muscles, steam, etc.) ^-^ : • ^ ; : 

: What do youthink it is that is causing aU the movement and change? , (energy) v:^^^^^^^^^^^^^^^^^ 
..^ . What is each movement and change called? (work) ' . \ / , 

Try now to make your own definlton of energy. (Have studente, in pairs' or singly, 
- . . construct written definitions of energy. Sh^-e these together.) ^ . , . 

= ■ .- . ^ -v- 

. V : -f;^^^^^^^: probably Jiave to be given the scientific definrtiQ»n of energy -and. v V - 

work. Energy is the ability to do work. Work is the movement of mBtter from one point 
■ n:. . r to another, Adc these a^^ ^ : - v ,- „ 



^_^Can;you.thmk.o£anyJother^thinp,in4ddi 

energy? , ; ' ' . f 

How can you tell? (They m^e something mo.v,e or change.) "... 
Cm you think of anything that does not contain energy^ ^ 
(Discuss, List those oi| which t^re is some disagreement and keep for future- lesso.n^ 

_Additiojial Activities: , . ■ ^ . , . ' --^ , ,_L„.- 



Havef 3rr\all grbupi construet posters or booklets or murals which illuitrate energy via 
drawings and pictures. 

Have each' student, or-pairs- of students; demonstrate what energy ii msing present-day 
f ideas and^^activities. Encourage students to use their imaginations in working up their 
demonstrations. - ' - ■ - ■ ■ 6 
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ERIC 



p^ciplinei: Science, Unguage Arts, Social Studies 



Objectives; - 

."The stidenfwill be able to identify examples^f work. The student wili be able to .classify^^.v-; 
work as useful,,wasteful, or haijfiful. ..Y' 



Suggested Time: 20 minutes 



.\^ateriab Needed ^ ' i^^'r^^n^^- 



TaaCher Notes 

-Scientists define work as a push or pull (a-R>ce). that causei,an.-^.biact or substance\to 
' «ioya or change in. some way. Many kinds of^otkrafe.adne in th^.jvWld'^.thout pe^le 
being involved. Exam^es^ Ulahti growLng. 'sun, drymg clothes, wateraalls moving rpeks. 
But people also work, and make mach.tos-to work for them. Some of the work peopl^,dQ 

is-useful.-spme- is -wastefut.ralia-_som6 is harmfuUExjmpie_s^jiseft^nstniction; 

wasteful-leaving lights on when not m use; harmful-explodmg bombs, r-- r. 

\ \ • « " - • ■ •■ - ■ " % ■ - = " , ■ . -- ' . '■ - 

\ ! ■ -. -. 4 ' .: . - V ..... r , . ■ ■ ■ -. " ^ - ^ - ' " J . ■ ..:<■*. .= ■■ . . = , - ■ 

Teadiing Suggestioiii: ^ ^ ' , , 

^ ' ^ ^ . \ ^ - 

Have two students' pull tightly on oppodte ends of a rope while remaining oef fecf Iv i«IL 
- ~ Ask: Is wK^work^ being done?' If one student pulls the other bver, has an/ work been 

-/-^-Ha^t^de-StsvisU tire- playgroiind4idmake a list of the different-ways in which play^is. 

actually-work. in thi sSeAtifitJ sense, ^- ^ ' - ' . ^-^C-f 

Have ^udants mak^ \ list of exahiplei of woflc. and then^0laisif| into XM categories 
useful, wasteful or harmful; Do some types bf work fit more lh«n one category? Are 
other catagories heeded? , r * ^ - : 



AdditidnaT Activities: ^ ^ ,^ 

S^Save each snSSfSitomftlf 
: Up^feeof work it ilf Have som«Me^0av#;th|>^know ^prk was acttiany done. , .^^ 

, ' '''*'^iay ajameby havi^^ 

, inlie class make a complete sentence using the verb. The verbs can be wntt^d on cards 

. . . . '^hich the students pick. / 

Adapted from.-EnWgy -. A Teacher's IntrodUElton to End^^ - 
: . Energy ConsiBtvatiqA, ^Ohi6 Depart.ra^^^ of Ediication, • 

-si4*-'---'Vrf .Columbus, OH'.,^.;. .,v,-.r^.A- ----iv:'^;-i4o'^-'r - - 



- - Objectives : " ' - _r f 1 



V '^*;,^*^-The student will .construct ,a miniature powei^ plant, and'^vlll identify the iburce^fitS' energy" V.'^ 
ind the work done. ' " ^ 



Suggested Time: Oqe class p^inod 
Materials Needed: / " ' v 



- ... I 



.Ip- 

i Rubber band^ empty wooden spool, two wooden maiches'dS^^ y^ 



.one slightly shorten than Jhe diameter of the spool and one 'sli^tlSfi^Jo^^^ inch 
-thick-wax-washer but-fram-a pieces of ca^dlerand a^smHU nair^^'*^;;^^^^ — ^ 



- TeacharNo tas • 



Energy^is sp basic that nothing moves or is accdmplished without it. 



-^laacIUng Suggestions ■ 



Drive thr r^^M pne^end of the spool.^but T/S^^iiiAni .the. hole. Cut a l/44nQH ^'WtS 
.,,thi^^sjab qI^x ftp^^^ Make a ibla in th^ ceHtirw^iereit^ wicK^wp. - '^ ^^ 

Iliread*the njbber band through 'tM ho^^^ and "the j^pla in' tha spool; ' 

lopp it over the large stick at tha arid with the wak ^ash 

end -with'the nail. : Wind Uhehi-ge M^^ spool 6n a flat J^:.; 

" ' ' 1 move forward at a slow-Iftve^ 



surface, aftd release |t. The spool should 



/.MSm^ll Stick 



^-^^ ■ V^rr:Hubbirtiind 




Large. Stick 



- niscuss^s pcyicarning entr|y and work can be ^Sngratad while' working withlSttiis^^ 
power plants. Discussfo^ quastroriif , * 



vWhjr doe^ihe spool moveY What-is its source of energy? What wartha work parfertnad hf^- 
the platit?^ Ho^V cpul^ wa get the plant to perform niora work? Can you think of -any; Way 
that we rTughi produca a' similar ^b pl4nt did not teove, 

>y6uld an)( work Hiva beeji pfd^ptd7^2^ - ' ■ \ .* 

Ifftha p^er plant^difl not mova, would tfiare still Hava'baeh anatgy prasVht?')Ahswe^^ 
subsequdnt lesson on potential and kinetic energy.) ^ ^ ' * 



^ Ad^ted^ Jmm puy World of ^naiyy, Philadelphia ^gctric 

:;Cdrnpany, |^77^r™-^-y- 



Grade Livel: 4^ 



Discipline: 



Science and Math 



Objective: 



The student will be able to compute the amount of work performed in an'experiment, define 
work as being force times distance, and label work in the proper units. 

Suggested Time; One class period foreacTi aclivuy 

Materials Needed : 

Stack of about 10 books pci studcul, lulci wi ytitU^lUk bathiuuni .^t.alw^ ^laii^ i.wplCd uf 
tables to record infunnation 

Teacher Notes: 

Wurk. the iiiuvgnient of an honi mh^ puh»i l.. uuwihwi u niniaauicJ b> niulllpiyiiis 

force times distance, fhe tarther an ubjctl is niovcj aiid/oi Ih^. ^leatei th^ tuice used, the 

greater i^ tllC aniuunl ot wuik dune A ^ Uinniun stem lucaauica luiLC In puuiids dild 
distaau^ iti fe^t, thus the unit ut wuik in ihul ^yjitwin tlic foul puund 

1 «^4i4,tiiiig 5u^estioii^ . 

Have cacli cikitds^ni y^^iu^- ^ " ' ' * ' .4. 1 , , li- 

dist^ii4.c fi,.in hu/h, I dtisiis tw[j li i lluui .UH n,^ ll, nu .i, iicni in. in l i In i. < s^v^ 
the students pUcc Iflc five j^uu id, of t>wijKj in ii is * n tliw fluui b^SlUe in../ln^i Ucak 

Hdvc ca4.il student lilt thi ^teivA bov>k ...i^i jjla^ ; ^n tnc dc^k top H«.i.otd Uul 
liitvniiiallOM un a t.d>lt; Hc|wal ll J .4)^n. , . ^ n . ii v \ Uh i lU jKni,,,! .sl,..K lii.uka 



1 1 



^vv £lGHT 01 ^iM^K^^ 
5 lbs 
10 lbs 



^1 , 



li t 



i I 



1 I 



1 . 



Which creates more work: 5 books moved SO feet or 100 books moved 2 feet? Rssume 
that each book is the same weight* 

Can you illustrate a situation in which more force would create less work? Less force 
would create more work? 

Can you think of a way which has been found so that you peed less energy to pedal a 
bicycle? Would this change the work? 



Activity 2 

Have each student delcnnliie hib wciglii (giaviUliwual jnill) I'^nU a i^iiiivwiii^u i Aiaiiway 
and have three or four students dcterining the diiiuuiil uf rise in ea^h step and th*j nmiibcr 
of steps. Record this infonnatlon on the tiialkbuaid by inulliplying the aiiiuunl of lisc in 
Cdch step by the uuinbei ut steps dcUiiiUue ihc aniwunt ut total ila^; in the atuliwuy 
Have each student record iliison hiji/her table 

Have cui^h aUidtiil walk Up tiiw 

uf wurk he/bhc did in walking up slaii vvay 1 tic ^tudcnl jtundd iiu»lti[>iy fvM*^ 

(Weight) limes clistajice (total ri^e oi stuirway) k^.;ord this on the tabu Fach Siudent 
nught record infomiatiuii abuui ti^ui ui tivi^ inuic s^tudeni^ fui the puipoaca t>t 
t.ufnptiiisun 



i UK. tuUNU^ h DISTANCE IHFEtn _ i_ lliiiiL Lklt-k i.LLi:LLkLki 

(StUDENTS WEIGH 1) X (TOTAL RISE OF STAIRVVA Y) ^ NUMBEj ui- FOOI PoijNiisl 



Whcic d:> ^ . li n.i.,^ \i.c L -iijs) I .. ^ « ^ i I 

Whdl was the t ,t„t...i liial ».;^iiilcLl ,11 tlltt.;i4;iii. i.s.) i * , * . 1 

up the ^taiivay Wuiid yt>u liSfi nujit . i, s.5 \VliCn y ^ i . m.. in, ^ 

It yUli tia /elcd a 1 , , , 1 1 , 1 : : .Mt . . 1 . tt, i. > 

w > uld y iMt ha I. ^Cki 4 l i , , . ^ ! 1 '1 « , 1 1 . , d t . , a 1 1 k ' i 
it y^fki did IU>1 U3C i.liy ul >«Mii i u i g i l> ^1*^ ' .i< n ui k 

W^Mild It tilK^ iijU.t; i I I . .u.ig) . 



i 
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ERIC 



Grade Leyel: 4-6 




Discipline: Sdence, Sodal Studio 
Obj^tives: 

The itudent will ixplain and dernonitrate potential and kinetic eneisy^ 
Suggests Time: One class period 

^- • 

Materials Needed : 

ball, marble, inclined plane, coiitaiUGr uf water, amply gun.taiiier, dunking ^tidwa^ suiaU 
strips of paper 

Two general wftleguilGs uf eiiti^y ^nwuntp^^ing ^11 ihc vuiIl^us fuuiid, asv. i>utciitidl Gutigy 
and kinetic energy 

tui^rgy that is slwitU U Caii^U pMl««**tlal ^ii^i^y U t^u^i^y ihal an ol.J^. l 1*^;, U^y.^it^^ 
its position or condition Maj»y times j^ulential ei»eigy repiesents stored up energy loi 
oxanipk, a ihightly stretclied spting putential enefMy because it has the ability to do 
wurk if it^kased A rock lying at tht. top of a hUl also has potential energy since it i^m do 
work If allowed to roll down the hill A pile of coal has potential energy, dnce work can 
be done when the ^ual is bumed A ritle that is loaded and ready^o fire ako hm poteutial 
energy. The w^tei stoied up behinU a daiii b in a position where the fuice uf giavlty will 
enable the water to fall over the dain when released While stored up, the water has 
potential energy A Iwg by the firepla^^e has putential energy also This energy is released 
as heat wheri the log is Lunied 

^l>ii,,g is reijd^eu, L has kinetic energy. vV>idn a lus hd rific U fUvQ, tuidi /u, i Apaiiding 
gasej cause the bullet to have kinetic energy A rotk rcllliig down a hill a moving 
baset^all, a ^ler skliiig liuwn a ii.auataiuside. a t^^y iuaaJUi^ airoujiJ a Ua^^k waUi flowing 
uVQi ^ dam all these are examples uf kijiet,|w energy 

11. Li d ball lii ^ s i t t 1 

bull wpwalu • I L,. t it t i. i ¥ HL^k ..Mi haK \i i ^ i . . n 1 t ii 1* , , . / I ii^t 



uuk tiuLW } .dudcii\ J, eiaki y..^ lUi y li od^, i t ih. bw*,. hi iiuike i inwUi &d 
pium And have ili4> Jthfti st .d^^nt h.ild tne ti.aiolu al th^ Up -f tlie in ( 11 nod AuAC ktk. 
What is th inaijlc Joing the tup uf inc i»icUncd ^danc? .resiiii^, n* t inuvhiii) Hd\c the 
atudciti. f«,ijase thi. marbles. alluwinM th^^ji lu lull duwn the Inclined planes Ask, ^hat 
did the maibk du / Caji yL,4i ttll tl.s Iw^ Jiilei^nl kh^da .>t energ we in these 

activities with .ne Lall t^ad the iii-rbk ? (K^sting energy a,.d *novlng encigy) Ttd the 
students that ientists ^all i^^sth^g energ> potential eiiergy . ni^ay lime, putential energy 
is stored up energy The moving energy Is ^ ailed khu tic ene^fey 



Hold up a container of water. Ask : What is it doing? (resting) What kind of ehergy does it 
have as I hold it up? (Potential) How could I tum this potential energy into kinetic 
' energy? (Ppur the water out) Pour the water into another container. Ask: Was the water ' w 
moving? What kind of energy does moving. water have? (Kinetic) 

Ask: In the first two experiments we used solids; in the second we lAed a liquid. Can you 
think of any way we might illustrate potential and kinetic energy with air? (Get 
suggestions) , 

9ive each child a straw and a strip of paper a few inches long. Have them hold the paper - 
still in the air. Ask: What surrounds the paper? (Air) h the paper moving? Why not? 
(Air is resting or not moving.) How gould we move the paper with aWonly? (Blow 
through the straw) What kind of energy did the movkig air have? (Kinetic) 

lu cumpaie putciitul aiiU kinetic, cncigy, di^wu^^ suo!i qucstluna as tollows. Wl.^i, Ju^^ « 
car have potential energy and kinetic cuergy? hicycie? FuotballV Elewtriw fan? Dani? 
Bullet? Fuel oil? Rubber band? Piano? Pencil? 

AJdUional AcUvitias, 

objetis. fu^>tb.^il, huw.kc> pu4.k, tfOcc^. ball cI^a til^JaJi iuy vehicle lubt.i b . id.cnylk, 
battery and bulb pcnduliuu, play^.auia 3wliig^%ldii,g I ^aid Ik.y^U ./vlndup tuy 
Di^gti^ ,>r identity ^vurk accumj/Hshed 

Naiiit iiiAiX/ iyifi^i Kft jpurtS and ia^JiiJl) u,/taii |>ltii .A iMitdiilltAi ... 
a^ua..Lcd Wiiti tfa*,b fc^ainplc^. ^k^^i p,>i^t i at tup ui slope tciinL piu i*,^^. Li..t,ii- 
tuuibail Lc^iM ^aUlug tui signal f quuf ti i bai k iiack btai Wd.tiiig h i ^un Signal, 
3WUi»i..ai pusUi iiied aUil iJot; Cut u.il ^fli.tuiyj tluiii spMit^. Aia^aZliics b iu_4,l i ttili, ^ buiil 
^^wltiillal aiul kluwilv ^i.cigy and ,3c i f ..o^ialiuut ^ uatei ul builctiii bu.aid^ 



^ ' * ■ * ^ * ^ » 1.'. : ^ ....... . . 



1 




..A dam put across a river makes the water stop. The water builds up behmd the dam and 
makes a lake, and even though the lake looks like it is doing nothing, it is really storing 
energy. This stored energy is called potential energy. 



V 

iiergy i /(Uiveision 



Gradt Level: 2 ^ 

Discipline: Science, Social Studies 

Objectivmi 

The student will recognize that a burning fuel gives off heat and light energy.^ 
Suggested Time : 20 minuter . 
Materials Needed: 

^ Caiidlc in huldcr, keiuscu^^i uil Uiiiij with lucl plv^tut^ ,ui t^anipiii.^ 

Long dgu, befuie Ui^i^ Wfeii^ wiw* liit li^iiia k..iw^wiiw idUi|'.. u^w.i Uj^i.i iit^iiik.^ .a 

night Even todd> , there are many pieces Wnere they arc m^d Wnen iairn candU 4 
piece ut woud, uthci tlicl cncigy that ha^ been jtoicj in rfic Aial \ hangi;^ tu uthcl 
kinds of anergV such as heat und ligfn We can ^eel tiic heal ^d sec the Light when a fuel 
bums 

thi^ nght all ii.iht it^i ^ny UA Th u^ji «a;j tu^ un .uip th i ai4..^iiU i 
aSSUiiiptiOa^ Such as Li,^ht is coiuing 1 >>ni ^^le c^.iiiplatg. Wh«. i thg \^^>i>J com^^leu^iy 
burned there will nu laOrc fijc h^at or light Muie^ wuud must be ddded tu the 
canipflrc to ke^p the fue burnlii^ all AigiU h^n^ in ui Jcr tu have iuat aiiU iigiit 

^lit^w u lustii^ t^iitl n^ lu^l ^iid iiyhi U i^^i iti^ L.^^ Lw. ih,u lii^ i L > > ..i^ 

fuel hich barna in Lhc hunp Asi^ qac^liufiS Siiuli a to Uic One ah miI tii^ k.^iai^ll v 3i> 
that the chiidien im^kLc th^»e asiUniptluu^ i iglu ^u^aea iiuni j tki^l ih^t burn^ la Jie 
UiiU If there is nj fi.cl in the Uinp. tlierc wuuhl be il* light ironi it Oui e. th* Aiel is ustid 
up, III© lamp ^iij g*j uui, 

L 

I'l.i, « . wi.li. Ui tti^J, it i.l . ii. ^ ( t jUA . 1 ..1 . il. . i i.. li 

tii£it ti^. i as wcill £U ligllt te^^ulU tiuui Ui b^.iiih.^ ul a tu^. 




H GredfU?t|; H 
Dkpne: Science 



.The studgnt will identil) aampb o£ iii^iaiiial ^ii^fgj, mid will (leiiiofltote'iigiivefjiioii of 
jnachanicil ^n^riy into Mlki mi'i km. 



miti. 



Mo^ilblC Ot)ti.U ^nlUil.l (ll., lLuJIm..-. 1 ll, I, ll ,1 L,hJ hill 

wiiliiii^Ji^iild ui.ig) 

Mt,l.,,,i| ,,| .1 . 1 Jl , , 1 ! ,^ i , 

uli ^piil tl) ; Mt . jf ! illJ ifl^ 1 ,d iM j / (if \U 5[ iliayijj 1 1, Niu dii !i* 



llllijtiyi ikldi. il .it Jh,, li.ill ,11 III, JjjSlnnh ,H|Li idJi h; u ■ .ji 

illv) (till ll C^Mlk. !!N|)u b I liJi n,J I I ,i, iUlli. .j 




I , ... ,1, 1,1 I ,„ I I ,^ , .( , ll, 

|.. I' > iH.li ,L J I . I , ,l,.i 1 1 , J, 111! 1 j, „i i) li! ti 111, ll II \ i,i 1, .1 , I 

^U'/iiullili U <l lli^ I lUUtUll.M I llli. .InI..! Ill [ 1 UClj ill, I. jjdU. j, lilli I,: 1 

lU I'Uh .i.il 1,,!, ll illi I ll... i.iiil htjil.li ■/!, lIlMl ^) I, |H ijiu. J Jl, ,! 

jiji iiilii Ilii. .' 'lUi'l..' ,M|.ii : liM.Mh«: , .'I ''i 111' J'jV'd 111.1 |iu I'lt a. 



f 



Grade Level: 3-6. 
DiscipUne: Science 
Objective: i- 

». 

Tha student will be able to demonstrate heat energy 
Suggested Time: One class penod 
Materials Needed. . " 



2 



C andlc^ n^t plate ui Ji^h. « o uiiii^.c i.aji wiLh liwtli t.inJ5 ictiii^vi^u J ..iiw^.Kt-i^ i»n 

Suinclhlilg Sirnil^r Hi M^c dnJ tliiCKutfaa) ^ pli* wheel iudL,hea 

reai;her Notes. 

object can be hot without any rnCition bcin^ visible. Tue any puns U.at move ac 
inoietulcs and ttie highci the Speed uf the niulct ules lit um ub]..ct^ ihc ^ic&l^i thu ajiu. int 

whicn all Olner fyn.i tdii ba niu^i i^^ idily r/tJiieii ll is di^ Ui lui^ i Jial is i^. ^i 

V 4iU.n iK^ dil^/i'inia iidnge thf©^ I ,u- . * t il i . ; i / In, i.aniih . , \^ 

LhaL lUw .ail will it;;, 4 mi the. a tin. a lilluwiim I .'^ i.u i , ^ 1, tu iuer the b.i. . ul jI^ ^ n 
1 l^iit th , t.4»idlt; And the ^,t,.i i a i^n ih^ K.L^^ U'^^ 1**1.4. HmIJ j j iii v% h^t l j i ^^^i jt*!^ 
iMie ith inetal Llud^ *) < vcj dio flAni^ and aln ve the * a lu)it liitaiu c M c piii\A heel 
sho^.id 3| ill dui. 4*^ lii*^ K^dL. J dij ilslii^ Ihis iilu.iial U-a4 enC4,>> by.liii| ^4 v. it^d IiUm 
niCtJiaiili. 4I v^iit^i ^) N ^ 



t»4 i^k 1 J A \ti _ k i \ li I . = * , ' ' * 



ERIC 



Grade Level: 2t6 
DlscipUne: Social Studies 
Objective : 

Tha studfent will identify a variety of different sources of heat enei^y. 
Suggested Tima : 15 minules 
Mat^i^i Needed. 



Pf^pci and ^t^iiwil 

does iui iheni Xhiti i^siUid be liinlted tic^ i certain uui/ku lu Qiii auwii £ia ihc huiiu 



Huusc ftirndCe 
Hut w.iiei hear 

hiQk tliw ifvHl 



space iu^tin^ 

Watei h 




Materials Needed: 



Balloon , flask or narrow^mouthed bottle (balloon must fit oyer mouth of bottle or flask), 
vinegar, bakirlg ioda^ water T 



Teacher Nof^ 




Chemical energy is that energy which is involved in chemical reactions. Inmost chemical 
- reactiorts, energy is usually releasM or absorb^ in thi^ fom 
chamieal reactions are:: photosynthesis^ r^^piratioii, explosion of gim^^ rusting of; 
iron, operation of a battery. The burning of fuels' such it wood , coali gas j^nd oil provides 

tr^T^rt^for the~release-of"storid~chemicaHenergyr^N^ 
r i heat energy, is necessary to start these chemical re^ ^? ■ 

Teaching Suggestions: ^ 7 ' ' / . _ _ _ : \ 

Put about 2 teaspoons or 10 ml of baking sqdain a flasirq^ 
\ abdut brie inch or -2# cm of water. Put about 1 tablespoon or 1 5 mj of vinegar into the 
balloon. Holding the balloon so that the vinegar does hot run out, fit the balloon over the '. 
. mouth of the flask and attach with rt ring or rub bar band. After the balloon is^secured to 
^ the top of the flask, lift up the balloon so that the vinegar runs down Into the soda and 
~ water mixturerO 

the baUpon? When vinegar and baking soda combine, a chemical reaction ocdwrs. which 
produces a gas (carbpn dioxide). The molecules in a gas move faster than in a liquid, 
causing haat ajid expin^iorir 1^ 

. This same experiment could be done using cfumbled Alka-Seltzer in the balloon and plain 
water in the flask. CAUTION: DO NOT DO THIS EXPERIMENT WITH OTHER 
CHEMICAtS OR HOUSEHOLD LIQUIDS. ; ? 



Ou 
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ERIC 



^fThe> Itudent-wUl d the effect of heating an object through radiant hiat^transfer' 

Suggested Time: One class period ' . - 

Materials Needed; / 

200 watt light bulb, lamp socket with cord/ masking tape; 2 thennQme 
. foil, black plastic tape . ^ ^ 



Teacher Notes: 



Energy in the form of alictroniagnetlQ waves which radiatet from their source is often 
called ritdiant: ener|yv The sun 4i the main source bf radiant energy; It radiates light and 
heat energy as well as ultraviplet rays^ gamma rays; x-raysj and radio waves. In this 
experiment; the light bulb' ipves off ft^diant heat ^ta all dlrectlons/This radiant heat 

:eneTar:is:abs0rbed-by:most:oyectslo 
y is located from the source of energy, the fewer.rays will strike a pven area of the object's 
surface. Thus the he^^ effect . Is less intense at a greater diitMc^ The aluminum foil 
tends to re flect radian t heat energy , while the black tape tends to absorb a greater portion 
v-^^^of heat'eriergy." \ : ^ " -■ > i '~ ' \ ^- 

TeacKi^ Suggestidft§^^^^ ^ > ; . ^ . 

With some masking tape, tape a socket cord to a support rod high enough to permit a 200 



watt bulb to hang 2 feet above the table*- Place your hand 2 ihches from the lampj and 
turn on the lamprWhat is the effect? Hold a tablet or book be 

lamp. What is the effect now? Now place your hand about 4 inches from the lamp. Move 
your hand farther and farther frbm. thi lamp^ stopping at various intervals. Whateffeat 
does distance have on hewing by radia^ ■ 

Measure the nofmal room temperature with a thermomteter. Wrap aluniinum foil tightly 
around the bulb of one thermometer and black plastic tape around the bulb of another 
;theimpmeter/ Hold the themomrter b^ Ught bulb for 
about three minutes. Note the temperatures. Is thfere any differenca? If so, in which case 
was mbre heat absorbed? ^ VHiy do .many people wear light colored clothing in the 
summertime?-^^^^ V -V , . , 

You might tr>fthis thermometer experimerit In direct sunlight, on concrete and on 
blacktopi ^ 

Have students research how radiantenergy from the sun gives a tan or sjinbum. 
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Grade L^el : ^ 4-6 . 
Discipline: Science 
Objective; 

t ' '" The student will be able to give examples of the conversion of energy fr©m one form to 
^ another. 

Suggested Time: One or two class periods \, 
Materials Needed : - . ' 

Activity Master and energy transformationMustrations that follow : 



Teacher Notes: 

; Enargy can appear in ■ several different forms, and can be changed from one form! to 
another; In each transformation, there is a loss in the total amount of usable energy^ with 
V some energy being converted to waste heat . The most common forins of energy are heati - 
lll^gWj^o^ i5g£^™?£^^3c5^Qll5il?_ ^^?9^9i:3^31\^^l^^^ and nuclegy. The two. general 
T categories of energy, encompassing all the various fomsy are potentiaOnergy and kinetic 
energy. .^ = ,■ :• ^ ■ • • ■ • ■ . :. ■ • • ' 

Teaching Suggestions: * . 

This activity game , can .be used either^ as an introduction to energy transformation or as a 
review tooL The illustrations that follow may be lased to prepare for this activity* After 
the students know the definitions of energy and its forms, hand out the activity sheet; 
Explain^the mles^to-theustudents and-^filUa 

transparency ^ifiay help. At the conclusion of the game^ discuss with the students the fact 
that in chan^ng from one form of energy to ano^er,:S0lne energy is lost as heat 
Examples: hot. motor, hot brakes. Eventually air energy we use ends up as low grade heat 
(Second Law of Thermodynamics) which we cannot put to work and which is lost to the 
atmosphere and eventually tq space. ; 

Some possible examples are included in a completed copy of the activity master that 
follows. . . . . \ 
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Adapted ftompg 21^ 
Enpne and the bidusM^ 



As you ptoy this game flu In this chart with an example of iach energy transfpnnation when 
possibla> Do this sQ that A form is ehangad to B forin . , : - ^ - ^ . ; 



This game is to played betwefn two teims. The teacher wili judge the answers and disputesV 
Team 1 and Team 2 are to alternately pioirtde exam energy ehmges to be filled fa the. 

chart abfeve. Points can be gained or fo^ 



1 

0 
1 



point for a conrebt response ^ . 

pbirits if the team whose turn it is has no response 

pdint for th^ opposing vtea^ ari ineoffect example and can supply their 

own'corrept example/fTTie dfd#r of 

point for 'any/ wrong dispute, /Only one : dispute is ^ji^owed 




for each example. 

The panel win decide on the awarding 6f pomts, referring to the teacher for help as needed* 



Not all the bldfcks will have answers. The game is over whenever each team has hot had any 
examples through two whole rounds. 



0 



5^ 
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As^you play_this gMnfJiU in this oha ft wit h an e xamp le of aach ingr gy transfoimation 
Do this so that A form is ahahged to B form. 



This game to be played between two teams. The teaoher will judge the answers and disputes. 
Team 1 and Team 2 are to alternately provide examples of energy changes to be filled in the 
diart abtfve. Points dan be g^ _ / - 

*1 point for a correct response 

^0 points if the team; wto / ' 

1 P^t for the opposing team if they dtopute an inconect example and can supply the^ 

; own;donect example^(The oMerof tutns^ . ^ 

*1 poirit iter any ' wrong dispute. Only^ one dispute^ is allowed : 
for each example. 

The panel will decide on the awarding of points, referring to the teacher for help as needed. 



Not all the blocks will have answers. The game is over whenever each team has, not had any 
examples throu^ two wholf rounds. 



rDfaciplines: Language Arts, Science ' * - . ^ ^'4-. * 

' Olijectives; , _ , , ' . 

The students ^will be able to describe the natural laws of energy, detect the natural Jaws at 
; , . / . work in nursery rhymes and songs, and dr^piatize the natural Jawsf?f energy. ^ . 

_ ' Suggested Time: * 3-^20 minute periods . ' ' ' 

Materials Needed: . * ^r, . / 

- /Record of ;iursery rhymes or song^ . .4^^ 



. Teachjer ^lotes: ' , . ' * , . - > 

.^^^^^^^^ ; . C^^ energy dileninia can be understood through an analysis of the natural energy 

laws, which scientists call the laws of themiodynamics, ^ In simple fonn^ these laws are as 
' ToUows: . ' ^ ' ' . 



'? } . the law telling us that energy is conservedrEnergy cannot be created dr. 

; : distr0yed,;it :only changei formv.Tliis iS: the goprf; news kiw abouf energy. People, ammali;^^ 
\ and machMA corivert-energy^fr ^ ' " T ' 

'''^Second Law: The flow of energy is from order to disorder. It goes in only this one 
direction and cannot be recycled? ITiis is the bad news law of energy : You can't wiri ; you 
can't even break even, because energy Ji continually becoming Jess usable. The energy is 
not being. destroyed)-rit is . simply chmpng into a less usable fom, generally heat. Just as 



you can t^lTt iTbfokan egg b^OogSher^^^^ou~can't mSc^^ 

again. This law also states that heat goes from a hot object to a cold object until both 
reach the same temperature, ^ - " ; v • 

These laws present the following chyienge to us: We must expend effort to keep tip our 
supply of energy resburcesj since once the energy is used j it cannot be used again! And we 
must conserve the energy we have and use It more efflciently and wisely so that we wiU 
have energy supplies for |slonger period of time. | 

Teacliing Suggestions: ^ 

Play a record- of nurseiy rhymes or songs. Read or have the students recite Jacfc jBW, 
Humpty Dumpty, Hush^-bye Baby, and London Jr/rffe. They could also play the game 
London Bridge is Falling Down. Discuss the nursery rhymes and what they say. Point out 
that they also tell us something about the laws, of energy. Discuss /acA OTd //// and 
5a6;^ in terms of the first law of 

Where /do Jack and Jill get the energy to go up the hill? (From the. food they ate) 

source of energy; we are only energy converters. 

How did the cradle rock in Hush-a-bye Baby? (the wind pushed it) 



^^fe Discuss what happened to Jack and Jill-H^ baby when the 

breaks in terms of the second lavv : ' > - ^ i 

What happens when Jack and Jill fell down the hill? It was sort of a mess, wasn't it? What 
; : happened to Humpty Dumpty? A real shambles! Gould you m^ikeitlumpty Dumpty . % 

wj^ole again? -{At this point, illustrate by^breaking an egg into a*dish.) Explain that this is 
r ^ H^^at^happens to energy as wa use it. Sqpia of it is^^ we;^ f;; 

can't use it againr Discuss wasted heat by having the itudents^^p^ their hands over an 
incandescenNight bulb to feel the wasted heat. ^ 

- .Discus's London Bridge Bnd^^ck anSJIUm terms of'tl^e challenge th^se* laws give us: ^. 

/ How *i© we' fix London Bridge when It falls down^ or Jaqkycrown? (We build the bridge 
^jjr ^up;and^en4:^ Jack's head. )i,T^ ft's^fl ifjamg:^ 
■ way when we use energy. It takes an effort to keep Dur light bulbs-burning' it takea a lot - 
of effort to/get the oil and coal out of the ground. And ^w^^^ having to get moreOTd 
^ more because'^ we waste* a lot . Use wind-up to^^tf - toVillustof bv this challengef-witjiout 
Gontintied windings they soonnin down, - ^ ^ : ■ 

Additional Activities: ] ■ „ _1 Lj_„.il:i,^ _j,i!rL_ 

' : „ Dress Up in a postume of a robot with a wind-up key. Pantomime- tfn^ctivity that the 
v - vrobbt does until, he winds down. vThen have a student wind. him up again...Yoii could also 
dress up as the Tin Man and have to be oiled when you get rusty and stiff,. . _ . . .\ 

Have the students dramatize or_pantomime the.laws oEenergy, _ ! ^ . : . _ 



\ ^ - - ■ - 



ii . JACK AND JILL WENT UP THE HILL' 
^ • TO FETCH A PAIL OF WATER; . 
• JACK FELL DOWN AND BROKE rflS CROWN, 
ANDJILL CAME TUMBLING AFTER. . 



HUSH-A-BYE, BABY, ON THE TREE TOP, , ' 

WHEN THE WIND BLOWj, . ' ■ ' - I- - ■ : 
THE CRADLE #ltL ROCK, * ' , ; i f V * ■ 
,_WHERTHE BOUGH BENDS,-. <: V.- V 
vii -THE CRADLE WILL fAL^, , 'r' ' ' 
DOWN WILU COME BABY. ckADLE, AND ALL. '-, 




HUMPTY-DUMPTY SAT ON "MVALL, ^ : 
HUMFTYrDUMPTY HaO A GttbATJALL ' 

V-ALLTHE king's fldRSE^ ;f ^-i.- ■ ' ' . ~ 
And ALLTHE KING'S MEN,I- ■ 

"COULDN'T PUT HUMPTY rdGETHER again. 



LONDON BRIDGE IS FALLING DOWN, 
FALLiNG DOWN, FALLING DOWN, 

LONDON BRIDGE IS FAILING DOWN, 
MY FAIR LADY. . 



BUILD IT UP WITH IRON BARS, 
, IRON BARS, IRON BARS, 
BUILD IT UP WITH IRON BARS, 
MVf AIR LADY. 



OLD MOTHER HUBBARD WENT TO THE CUPBQARb, 

TO GET HER POOR DOG A BONE; ' 
BUT-WHEN SHE GOT THERBi THE GUPfoARD WAS BARE, 

AND SO THE POOR DOG HAD, NONE. ' 



(the moral!) 
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,VDisciplin©s:..^ -Social studies. Language Arts — ^ ^ 

■ _ The student will identify some ^of the^ environmental and sa(©t^ problems of mmmg.a^^ 
burning coal, and mining uranium-and operating reactore, to generate ^dectricity. - ^ - . 

the sfuaent will niake deasiohs as to; whether; coal ^^^^^ should fte^usfed ^o:^ 

, generate electricity.- >r":;> -J^.,/ i'^^ - • ■ "-"v T '"^ ^ti 

. SU^ested Time :vC Three t % ^ :;'r .^ -^i:^ - . - ; : \ 




Court trial script that foUows^ pictures showing positive and negative sip 
; limnium mining, nuclear a^d coal fired power plants, baQkpourid,ma|eriai^^ for research 

TeacherNotes: 



Over haf of the tot^ wnbdnt of coal consumed yeari 

electricity This is sup^^^ of the oil consumed y^y lrw^ Ml 

of flie existing nuclear ari^ Vhy dmeiectric capacity - The Common weilth's generating 
capadty is e^^mg^ ^coaiynuclear mix: due to-the r^strigtioristof^he National . 

Energy Act and the availability problems of oil; and natural gas. Coal i^ burned arid ' 

P^ucleaft fiiel islalIo\^ed to flssiori to pro>ade . the heat neqemry tO/geMraJe^te^m; Tfce 
steam. IS forced oyer thfe turbine blades of ah electric generatpr, causin^thenj^^^ 
This in turn rotates a large magnet inside a coil' of wire which forces the eledt|^s in the 

Vcoii to^mbvSrrhiiTflow^^S 

ThsTe are environmental problems a^ociated with electricity produced b^ bplthjcoal and^ 
nuclear power. In both procesies, the rteam has to be condensed bacK to water to be 
ptoped b into flie boiler for reuse. Cold water is used for this proces?, a^d isjirovided 
i ffflrh Wer water, cooling ponds, or cooling towers/ If river watet is used, the sut^^queiit 
rise in temperature may- affect aquatic life. Cooling towe^ may affect the atmospheric 
tempferature and humidity. 

^ The proper; disposal of waste products in the fomi of suflur frDm coal and oIl.^tots,^ 
particulate^ mWter from adaMred ftcllitles, and radioactive wastei from nuclear ^apts is 
essential for the safe operation of power facilities, Wetj scrubbers are used to ^n^v^ 
sulto ftort the emis^bins of coal-b^ming' plants, but such scrubbers are expehslye ta^ 

distill not perfected. Spent fuel rods from nuclear fticillties* must b& isolate^ to prf vent ' 
r^iMctive material from entering the environment. These wastes are curftntly ^Wng ' 
stored on site since there are no commercial disposal areas for the spent fuel rods. - , w ' \ 

The fnining of coal is. a difflcult and dangerous occupation. Methane gas. explosjpns, 
^^accldents, and^lack^lung.disease,Jto 
When uranium is mined, uranium tailings are left and remain radioactive forhundre^ of 
yeare. This po^s a threat to those who build homes and ^places of business over 
them. -^^k. ■ . ^ ■ ■ ; 



Ttaching Suggestions: 

You may want to use the following script in its entirety to insure that the major points 
are covered. However, it is po^ible that the students will be able to develop their own 
parts after completing some research. 

Find out how many students have watched a court trial in a courtroom or on TV. If there 
are many who do not know what a court triajis, you might want to arrange a field trip 
to see a trial. Ask: Why do people have trials? Is a trial a fair way to decide an^sue? 
Suggest that the class hold a trial, but instead uf trying a griniinal they should try the 
two predonunant sources of electricity, coal and nuclear energy. The case shuuid decide 
which source is better to us^ from an environmental standpoint. 

Describe tlie lules in the tUdi dUd a^igji atuJcjita to ca^l» luL^ tuiai ihai in i^al 4«i^l^. 
the jury does not hear the evidence ahead of time but must nmke th«iir dagisiun whe/i the 
case is presented. You might want to have the jurors work on some other activities until 
the case is presented Each participdnt, depending on his/her role, should then do research 
which will help himAier present the case Some reseaich topics are black lung disease, coal 
minlJi^ methods, uraniuni iiiining jnctiiuds, lucatioii uf guaJ and uranium, how coal 
pollutes, how nuUear eneigy Is prudufe.cd^ pfublciiisMl ujaaiuiii tailings and aii puihitlon 
problenib a^ojlaled with the budling of ccal 

Un the day thw lllal a^-t uj^ Ih^ ^lasSU^.^n* i,, M Miili. i . .,.iglil J 

flag near tha Judge's b^.ich and h^vc a BibK. a aUabk n the wUn^, . bu, Tht. iu^io 
cuuld we^i d tUbe aii^ hdvc a ^av€l 

Ali^i th*. v^i.iU.l Ji^. ii^^ ili^ l%Ai., V t,,^^ ^ii 
Wl»4*.i» aid*. j#»vj3fc.. ^iliwti s i Ay Ivi.... 1. ii^K i „j 

How did thj 

What evidence wa^ not ujed thai ai, i, , i,^^* a / 
Why was it hard kn the juiy to iuake i^t^^alwii (M^y 
jury J 

Do yuu think th*. Jw. ^h^nhi a|.i^.,al*^d t,, ^ hlgii^i i i ^ n 

Can yu.i wriU a IrUl to dettjiuiiuc whctlic^r sciaf , wiiui ui Mth^. i u 
CoulJ be .iscd t ^ ^eiiei.ile ^ie^.tiiwlty What pj fbleiU^ might u hav.. t 
the juiy? 



1 li.j, t,,. I'.'lt 
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THE TRIAL SCRIFT 

s 

The Bright Lite Power Co. 
vs 

The People,and Their Environment 

Judge (I) A serious minded person, wears a dark rube and camus a gravel Ihis persua is vciy tair, 

Lawyers (5) Five courtruuni lawyers, wear yoats and tics (ui drcsay pants ui drcs^), cany biief^ 
cases with evidence in them They have nainc tags with Esq after their name, 

WUiicssaa Students acting as engincei^ cual nnuyi>, ^*.I*jiitlStS, g^vcinuiyni pfUcltil:! uiciniinii 

workers, cituen with cancer 

Jurors ( 1 2 or niufc) Civil CESe^ du nul leqUlrt I 2^ bui many ucuvlcd 1 li^> ^hwulJ i pi 4^,54^11 1 

the people in the area and should be appiovcd by the lawycis un buih gidcs 

K«.|^c«« It* 3 f 1 w i> nt. W3pu|^ci add i w i> 1 V canici lugn ..ilw \a . ,1 it.^iiK. . , * ui 1 1 ii. w ht. 1, . .0.4 

ill ^c^bion) neWbpapv.1 arUal 

^i-i..^ (nUghi Hi.; a tape fe^.u^Utii) 



3. »i til y t.nd ib. , / Jwill I ^t. . I III* .1 !. 1 r » 



b>i til!. I 11, ^ .J I »l ih: 1 'I , . I k . i I 1 . ; I , M ^ M . . >n 

tliL .1 )L>b . I .1^, ' « 'i I Hi: ^ . . ,1 . A i 5. .1 1 1 »i I L 1 I .ii :|p 

m an ^ 4^ . .ut^^. L ) 1 1. 4 ! . will, " I i 1. . i ! ! i ^ . £1 I f I. J. . il I ,* i3 i , lie 

,.udi lai;;! I hid d .1,1. ill. , lutj ^ ..1 M Hi l.ulu Ullc^^ilA. »ii4. 1^1 dJ .Ka 

iiiid illyii K » 
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^ I would like to introduce. Exhibi^A (Hold up picture of strip mininfi). Under' 

ground mining is damaging also. Water seeps into the abandoned mines and ^ 
mixes with sulfur from the coal to make acid mine drainage which kills fish and 
often colore the stream red. 

Ladies and Gentlemen of t^e Jury, -coal mining is also dangerous to the miner's 
health. Black lung disease has cost the miners the loss of their muncy and theu 
lives. Coal miners usually have short life spans. Many miners get hurt in mine 
accidents, too I would Uke to i:all Mr. wtio lias icturned fioin 

Mine No. 5 because he lias black lung disease. 

C ual Mine 1 Witjicsi^ (^.uu^iuig while talKiiig) i Uasf^ woiKt;U iJi No 5 mine for..2D ) waib 1 u.jii*MA!) 

dvuided being killed when I that ^tailed lurking in the minv; bceuu.,e yaii ai 
the miiitj caved in iiicu, L&i ycdi^ 1 gut blduk lung disease fruni brcdtliiiig ihe 
coal dust It is a disease, the dutjlurs tell inc, which gets worse each year, and I 
will no longer be able to wuik 1 tell my soix^ not lo work in the i.Uncb Even 
thuugh they nuw tialn linneis io avuul a.udcnts und tlie pay lb good it is liHi 
daiigertuis a jub 
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JiuMnei p.'ubl in Ui i. i, a .*.alb ^ . "t j pijuti 1^^;^ .J'i lua gu.Li i^ul .Ji.-i 
mdller^ and iidiui >i hiclt iiiak s ihe aii dirty The adLir c .Hnbii s v^/itii i\\c 

water \ ipm lii Ih. ah t,^ inuk^ ^,j.,ictnlng ii.Jl s.iiclU hK^ luttiu eggs jud 
ilitect^ llle 1 spi.atu.y a^s^n ii CdibMii ^llu^lU,; aii.>t!iel ^ .il^^l .iiv.*.- 1^ fiiVCi, Utt 

and some b*;icntibtb t?eheve thai it ..hani^ca the t hnieite 

i I. . .'-I - ...4 .^ . . . i. I .. .1 -u. . . a* . i.n ..... ! I 

. ■ n ^ 1 u 1 i ) i h h t I V d 1 . ■ g ^ i t i i C . ; 1 1 a h c , , j 1 u j n i; ^ / u ^ . , v , . i * h i i I U: t i t n n . i . | 

• 4iai U d, lUpc l 1 I,*, iiiiaib^ ilveis iml lii.^^ * bji riUii, ^ iil,*-» ii.c.t t/i' L\\c 
pianis anhii A.j lit .L ilvw ii i^i^^ 

I ^ i t^i 111. 1 . . I,, n . .1 • ^ 1. 14 . . ij . . . . 1 , . , |iiuii4 f 

* ' . 1 1 , ( 1 , 1 1 1,11 1 i . . ! , i , , 
i i illl. aU.i . I I ! 1 . )4. i i*: !i * 1 i . J . = 1,.^ .1 Ij Ii .{jh . alUu 

li.ie \ s>\i kii.' i, )\\ ligi / lu ^ ^ . ! i ll ii uUl puli. , ui. 1 jj I'.Ji . v-ables 
iie*^ h 1 uj ' , i lalhl V^Mi, i lit a 1 .ih i ntl n Ui ^ , Ii t i Ii . u. i i i ,i \ ^n 

lav 1 It 1 - p 4 .1. 1 ih^. 11 MM. 11 (I . i , I i I hi jiii ^ M i Ji * ih 111 1.1 I t . , 1 1 -iM, ! 



j'lin . .hi * , ! I. 

^! i^ > 1 1 1. J 1 , ^ i i A. 

llii , It 1 . J iL 

HI ii ,n Ml L^i. h 1 .i I « i s, u 



. . , . 1 ^ I ,i . , I h. Lv, t. 
1m... j 1 1 ^ t , 1 1 . i n , , h 



Witness (young woman with gray hair) My name is Mrs. and I anv^^ years old 

and have 3 young children. I live in Grand Junction, CO. The radioactivity 
readinp where I live are high due to the burial of uranium tailings under the 
town. The doctors have just told nfe that I have leukemia, a form of cancer 
of the blood, and only have a few years to live, Who is going to raise my 
children? 

Lawyer 2 

Environmentalist Ladies and Gentlemen of the JU17, you have just heaid abuui the kijid ut 
health problems that caji accui in uianium mining fherc are ulhci piublem^ 
in the generation of electricity One is a problem of waste tieal Nuclear power 
plaJits have mure waste heat ihdii cual fired plants and disciiargc all theii 
waste Ileal mtu the guuling water This eooling walei can kill the tish hi nearby 
streanis or oceans if it is too waiui when pui bdck into liicse slr^anib attei 
absorbing the waste heat from the nuclear reactor Some scientibts also believe 
that radiation is higher aruuiul nuclear power plants I wuuld like lu subinlt 
Hxhibit C (pieluie^ otcuoiUig tuwei and nut.lca» reactui) 

Uul iiib Ul^e^l piV/Ul^ H» l£» v% liul Im ilw with Hi., iiii. iv. Ui v\ ,i .iv, . . 1 I i' 

Iht.;*^ pOWcl pldUts ihcL^ wtijlcj a.y ali.ied In atcwi JiiUiij i.uai \tlC juA/ci 
pltiiil^ I htjy dje ^^tM .ouuui, and daiigci uusiy l ,idj.>av.li\ t t\)i iiilihui.s i^l ^ catb 
The governii.eut tia^ nut n.ade a decisiun to wlieic lAic j will hi^)ix ihcai; 
wastes foi the lih. tlUie IhA ti»e^ aic iadioa> Li\ e Mu^l ^t .tes U.; uui waiu thcni 
alvMed unywh^je lit^i ilui peupi - lhal live In Ui^^U aiaU. I uUiic ^ciie i IK^ita 
nia) 3,.ttcl It d 3^.1ulh,,i U Awl t^*u*id U- Ihl. jm jtdeii. Ui Ih. nw^l W yeai^ Wc 

cannot let that happen! 
u ^. lUiiii^i . ni^.h y ^.i.ixi s I . i ^. lea i>< ^ . , ^> i ^ m » .^i > - 1 ^^ Ul 

iio uju .1 Hit, v.k .ill lu q!i 5ti L^.i-i jt Ai ihv-t^. in> 4 n m^i iaiUi Ihu 
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I would like to Lntroduce Exhibits D and E (show and describe picture of 
replanted land and recreation area). AJso, in 1970, the United States 
Congress passed the Coal Mine Health and Safety Act, Ladies and 
Gentlemen, all coal mining companies today spend a lot of time and 
money improving the working conditions of their miners and training 
them how to mine the coal so that our safety records are much, much 
better. Members of the jury, 1 rest my gase 

Judge Now wa will hear from ihc lawyer from the nuclear power mdu^tiy 



iaffej aut lca. power plants m thu* j wui/l depenUtfut li-iclfeii Luualrics 
for our energy bupplies 

it j^heaper piuJiu.c nu. ^ n i.. i,, j,,,, i., , ^ . u.^ii . 

aUo It duesn't t ausc any air pulhitiun p.^^bltia^ 

^i.iiiUe i.i bulluijii^^ Hi Ngvv Vu,k City. 

1 .^ .,1.1.1 liK.. I., |M^:..nL i.il.ii 1 ^ _ 

1 K.KiUi U cXt.cllu,it llvci . jaMd^Uaii t.u Ui.u no ,u i linu AUc 1 .uiul 
a^f.iafe..t, iiu iie.sibtii ut the ^ubii^, iias ^utfttkwJ Lilcd tn,,ia h^.a a 4.ih;lear 
power plant Stations ahow that ttii^ is ih>t true fui uual 

Uiii^erbii.) ^ til ) *Mi ,.1, , ii,, ,iaiiiif 



Lawyer 

^orn the tiU4Jie^ir 
power ijidu^try 



Itiiil lu iKi lie A^fe,!**..^ iu,.. a aoilJ ,nA :|., Ineni in , , , , U^i^iiMH d 3^11 

turn, ai»>ii,s S di i .ut^vt Ji,v*uc bt^^ i.LUn leaKiit^ ai y .i.llulU^i liiU, Itit.; 

Utniu^ph^u W liuw. , oil, tli!,.iu^.3 tu tht: .tn^ii^iU ifl^^ala 

. 1, J 
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Now many cities are placing the h^h tension lines underground. This way the 
land can be used for better things. The land is pretty without the utility poles. 
But ladies and Gentlemen, remember, that with any source of fuel used to 
generate electricity, there will be environmental problems. 

Judge Do the members of the jury have any questions for these lawyers? (Answer questions) 
Could we have a summary of the case for the coal and nulcear utility companies? 

Court Raporter (read or plays the notes of the coal company and power company representatives) 

Judge The jury is excused to deliberate. Remember your charge to decide which source uf 
generating electricity is better to u^ and protect the environment. The wuurt is in recess 
(bangs his/her gaveL AiJ rise as the judge loaves) 

Jury (Debate the issue and vote by a show of haiids. A uuanimuus vole Jw^^iUw^ Uit ^a^^ ll ih^ 
jury cannot reach a decision then it is a hung jury and they tell tlic judge that they have 
not been able to reach a decision One jurui should be elected to tell tfie coiat when they 
reach a verdict ) 

W.^ 1. . 4 = li, .... K ^ . . . 1. , ^ 




COMPUTE YOUR OWN RADIATION DO^ 

We live in a radioactiye world. Radiation Is all about ui and is part of our natural environment. 
By filling out this form, you will get an idea of the amount you are exposed to every year. 



1^ 





Cemmsn Source of Radiation 


Your Annual 
Inysntory 




Pireent * 




Laeation Cosmjg ridiation at l©8 live! (Ret 5^) 
Elevation Add 1 for every 100 feet Ot etevaiion 

TypiQ^I elevations Pittiburgh 1200. Minne&pulis ^ 1 D Au.i>.ia lu&u i N/eyaj. ^uuu 
Denver 5280. St.LOU!i455. Salt Lake City 44aj. D^Mai 43& Baii^.w 2U. SpuKaiis Itssiu 
Chieagy 595 

iCostal cities are d^ymed lo mio. ui ses level J 
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Grad€ Lavti: 4-6 

Discipline: Science, Social Studio, Language Arti 

Objective: ^ 

Students wiU complete a puzzle using energy words 

Suggested Time: One cUm period 

Materials Needed , "hiici^y Wt^iUa' pu^^U iii^i 




' ; and Sonw Are Diagonal ' " 
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A Discipline: ; Science 



-^1 



Objc^tiws: 



The student wUI be able to give a simple explanation of two types of nuclear energy, fissiori 
and fusion. 



^lass pe 



Suggested Time: One cmss'period 
Teacher Notes: - ^ ^ 

•f T< Nuoie^ energy , is the "energy that is ^ f eleaied or absorbed during changes within the. 
- :- nUel^ Two important fpnns of nuclear energy are fission and fusion. 



i"Wien *cartain"rerativaly*la^^^ 

particles called neutrons, the atoms split into smaUer atoinsj Huge amounts of energy are 

ralerfiSd in this proicjess, and this energy appearB as heat. The he 

water to make steam j which spins turtines that gerierate aleqtrieity, * i 



Nuclear fusion is still being developed m ah energy sources and its ]pfactical use is far In 
= - / form larger atoms, releasing Iremendous amounts 

Teact^iSuggastiDif^ I 

The various roles and movements in these illustrations should be^S^eJ^t in advmca 
7r with tha rparticipating students so that the' dtuation does, not ^ baconie inaffectfve or get 
out of handw v ' . ' 



~ Iif pfdgr t^^^^ IllustTate^fipionTJW tW^ftudents^t^ Wthe^tatchef J Thes^ 
- studAfs represent the -uranfum atom 

together. Now ask the students to try to get away, but tha teacher should hold them 
tightly so that they 'cannot/^Then have a third studen^iFqrae them away from the teacher* 
What tyye of particle doai the third studant'Teprcsant^^eutro . 

.. In illustrating fusions the teacher tries to keep two students apart who Ire trying to get 
jogethif . The thfrd student makes every attempt to get^the students together and finally 
succeeds in doihgVso. What do t^e students reprelent? (The two students ttying /to get 
\ ; togeth|jr^^resant hydrogen atoms. The third studanf represents the energy it takes*to get 
them tdgether j What does the teacher represent? (The energy that is released when they 
combln^O , : . . 

Additibhal ActiYities: _^ , . 

, Tajce the students on a , field trip to a nuclear power plant to leani about and 
obsprve fl^t hand a .nucleaf plant faoilityj its built-in safety .fBatures, and its 
^•fc potential for productidn of eleo^wal ' energy. Students should be well-prepared 

■™-?--*-in-ad¥ance'fof such-a'tripr^''''—™"'^ 
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1,^1 Crade \^Ai-f5,'6\^ ; 
7' ; Discipltae: Science 



Objectives: 

The students wOl be able to illustrate hydroelectric power. / 
Suggested Time! 30 minutes . / ' 

Materials Needed: . - _ . . - « . ^ 

Cardboard, toothpick, thread, paper clips, gallon plastic milk container, one-hole stopper, 
* two-inch length of glass tubing, two-fOot piece of rubber .tubing, medicine dropper 

Teacher Notes: ^ . , 



One of the earliest fomis of energy used by himiafts was th© energy, of flowing water. If 
ybu travel around the country, you can still see early water wheels which transformed the 
energy of flowing Water into mechanicd ene^ to grind wheat, ryn textile mills, and do 
other forms of useful work. 



JThe potential (stbra^) e5^^ to 5onvert_ad to^^Wn^tic^Cmotio^ 

wat^r falls. Water power is an import^t source of electrical power/Huge dams have beeriy 
built on our tegest rive^ to hMess this fonn of energy. Next to these dams , are 
hydroelectric pow^ plants which use the falling water to spin the fim-like blades in 
turbines. These moving blades maka huge magnits whirl past coils of wire, creating 
electricity that is sent out for distribution to homes, factories, schools, and cities. 



Teacher Sugg^tions: - ^ 

— . — In this activity^the student-will demonstrate that falling water cMT do work. 



Cut four slits in a circle of cardboard fold back the edges, shown below. Push a 
toothpick through the center of the circle, Nqw you have a water wheel The toothpick 
is the shaft. The folded parts are the blades, " 

Fasten one end of a thread about 8' long to a chain e^three paper clips. Tie the other fend 
of the thread to the ihaft of your water wheel. Be stife it is tied tightly enough to keep 
fiMft illpping* , , ' . 



Place the edge of the wheel under a stream of water. Hold thp ends of the toothpick 
lightly between your,firi^ers.,the water will turn the wheel. The thi^d will wind up on 
the shaft and puU the chain p alon&with It. Did the wat^So any workt What 

kind of energy did it usel ■ / 



«8 



Of- 



1 •» 



er|c 



Additional Activiti^: ; . , 

' , . Visit m old rastortd mill which has ^ water wheel in operation. Observe the movement of * 

I::. . :„ .:tlie watirlii a nearby stream." -'-^ ^ # — ' ~ - ^ - - ' _ / 

-\ Observe banks and slopes, after a rain storm . if possible, to see the affects of moving water * ' 

on soil and rpck particles. ' ^ \ , 

, Use a garden hose to move objects on tjtie playground. 
J View motion pictures showing d^s, hydroelectric plants, moving watar,*ocaan tides, 

■ . 



^0 ■ ■ \ S'9 
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fi^^ .Md back the 

3>f::r'T^redp^^ shown, below: Push a toothpick through the center- :-: // 
: V-'bf th^ Now you have a water wheel,. The toothpick . . 

is tile shaft* The folded parts are.the bladesr! _ ■ ' 

Fasten onejind .of a thread about 8'* long, to a ehain 
; of thfii paper cHps, Tie the other end of the thread to the / . 
■ ^ shaft c^your- water wheel. Be sura it is tied lightly enough 
to ke™pdni slipping.^ 

V Place the _ edge of the wheal under a stream of water, 

= ^ ' ' -Hold the inds of the toD^pick lightly between your fingers,; 
i^Sy^-^r, Th^ water will turn the wheel. The thread wUI wind up on 




the shaft and pull the /ehain 
' = ijhe water do any work? What kind, of .ehar^ did it ^use?:^^ 

J >. Cut th^ bottom out of p gallon plastia mUk cont 
Fit the top of the contatoW with a one-holi r^^ 
Place a 6vo inch length ^of ^ass tubing in the hqle, Cbnne2t ' 
. . orie and of a two foot piece or rubber tubihg. After filling 
the mfld containar about 2/3 full of water, hold it upside 
down. Tha flow, of water can be controlled by pinching 
the tujbing/ Direct the stream of water a^inst the pin wheel. ^ ... 

• , The affect of raising arid' lowaring the mUk Jug.on the speed. Q / 
of the pin wheel can also;he^studM.^^^_:^^:^^^^^^^^:^^^^ . 

erJc 



, Grade Level: 5, 6 
Dbc^lin^^ Social Studies, Art 



t - - - - — 



~ ;'^e ^student will be able to identify a]fd locate on maps some of ithe -major coal, oil, and 

' ;; V gfi-prodmp^^eas in the United States and particularly in Pennsylvania. 



Sugg^ictd Timeh_ 3 cjass periods 
=^ "Materials Needed : 



i^iVv^ , Dittoed .maps of U.S. and Pennsylvania; mapi of coal, oil, and gas-producing areas*; 
■ , - transparen cies o f these areas if possible ; colpred pencils at markers 



#fe...._TeacherNoteg^i^^ . 

w'M^m^^'m^im}-M^ t ■ ■■■■ ■■■■ ' 




"''"^Tha fijretdj^^ of mddem i^^^^ in i859.in Titusville, Pennsylvania! The 

^04^0 f^^tude: oil (pil as it cbmes from the ground, before it is refined and processed) 
^l|6d I*pn^ the world for making lubricants^ 

^tm^m of?Penrisylvanltf crude oil are quit^ShaU : 

^^;©pii"^^ 

^i^Mmai i^ they^accumulatfed over a lon^ of time, . 

r^PU «f)^W^ a W the: Worid; T)ii Middle Eastem countries such as 

Jaudi Arabii^ and JKuwaif ftouf 53% of the reienres: African- countries have about 

M^^r-^}^ Snd^th^er easfim Europe ^out 1 5%^ whUe. 

V:jt^ :^^S;^i;jnc^^ bnly abdut '5%/ Sm are found in dther 

. ^^countries/w . . ^ V ^ . ^ ^ \ 



Natural ga^as largel^^ethane; wM^^ of one carbon atom and four hydrogen 

atpTO/It wasfi^^ 

^ of natiiral gas jre fburid^ifi the fbllpwing areas: U,S,S.R,, 30%; U.S., 16%; Iran, 11%; 
Algeria, 6%; and thp^ remaindeT in many bther countnes: 

Cpal Tepresents over 90% of U fuel resen^fs, so it Is a fuel of mator importance. 

An accident of geology has? provided^ the U.S. with almost a third of tW world^s coal' 
resepes. The USSR, westto Europe, and a cdalr&vei. 

Within the U,S;y four majot areas-Rocky Mountains, Ndrthern Great Plains^ InleriPr, and 
Eastem-contam mpr^ than 90% of (he coal reserves. Two of these areas-Northern Qreat ^ 
Plains and Rocky Mountains^contain .approximately. 70%7of the coal resources in the 
UrS>, and nidst of the nation's low sulfur cbaL Much of th^ coal in the Astern area has a 
high sulfur content. ' - " \ ' - 



Introduce the U.S. coal, oil, and natural gas producing areas by using t^parency * " 
overlays if possible. If transparencies are not available, supply students witlianaps. Ask ^ - 
students to discuss observations^ comparisons, and contrasts concerning the araas;^listing 
■ ' the comments on the board, ■ ' " - i^-^^ 

Examine maps of Pennsylvania ^oal, oU, and gas reserves. Discuss as above, in particular 
' making comparisons with' your local area and the rest of the United States. „ . " ^ 

Give each'^student, or each committee of students, ditto maps and maps of fuel^producing 
areas. Have students design their own color schemes and legends and color in po^^f the ' 
major reserve areas. Perhaps each committee could construct a large oik tag^^p for ^ - 
display purposes along with samples and/or pictures^df coal, oil, and natural gas. ^mailer 
ditto maps could be organiz^into a booklet dealing with^ , ^ V v . ^ 

Each rommit^f ft f-nnlri mnstruct a^^eries.of questions about. the locations of Jhe reserves ■ - 
which could be duplicated and answered by the other committees. The teacher should % 
add significant questions which some students might have overlooked. 

Have a class disqussion of the resources shown on4he maps in light of the energy ciisis, , ; 

„ Have_a_class_discussion .on„why the coal, oil, and gas fields seem to be in rather close 
proximity; v \ - 

™ pjgcuss how these three fuels mighFbe transported-to your area. ^ ' , ' 

Additional Activiti^: ^ 

Have each student cut out the shape of one state and iHentify the typ^Bs of fossil fuels found in 
that state. Display, rmkmg in some : ^ 

.Mak4 bar;-:or j^^^ 

Pennsylvania. \ - ^ t ^ 

Do Activity IIWO, page 137 of Pmmylvmia Energy Cumculum fbr the^Midak Grades; . Qf 
^ entitled How Lahjg Might Our Oil m V : 



^•Maps.are available from the following sources: - • ' 

. "Coafin Today^s Worfd", Nitural Coal Association, 1 130 17th St., NW-, - 
Washington, DC 20036 

"ffistoryofNaturalGas," American Gas Association, 1515 Wiison Blvd.,' - 
; - Arlington, VA 22209 - 

Coal Fields of the U.S., p. 104 ofTennsylvania Energy Curriculum for 

the Middle Grades ^ , . 

. ■ ^. ' . • 

Oii and Gas,Fields in tl^e U.S.^ p. 1 1 4 of Fennsylvank Energy Curriculum 
for the Middle Grades '/ 

The Pennsylvania Energy Primer. Governor's Ene^ Council, Hartsbuig , PA 

Fennsylvank Energy Curriculum-for the Middle CrsdfsrPennsylvania DBpaitnient 
of Education, 333 Market Street, Hamsbu^/PA . 1 71^6 
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pkcipUhes: Sdence, I^angua 
Objectives: » : * . ^" 

■ - - .- . . - ^ . . • ■ ' ■ . . . ■ : ; - . .. ... , - • U • .'j:,,.. . - .-• , . . . ■ ....^s-. ' '..■ ■= 

; . . , . . . ^ _ . . . ._ - ... _ ^. 4^ X ....... ^ , 

The student will demonstrate how coal was fomed by constructing layers of pressed plants in 
V an aquarium: _ ..^.....^ 

The. student will be able to describe how coal -was formed by writing . a paragraph or two on ' 

/\r. . the^Subject.-^ : ' ' r ^.-^ ..^ : - - . ; _ . -; 

^ ^ ^w^i^a i^ student w be able to identify and describe the characteristics: of the four kinds of coah 
; ^peat, lignite, bituminous, and anthrax ^ _ - / \> 

Suggested Time: Two to three class periods - /. - / . 

Matt riali^N^ded t y li-,;; . 



.1- . -.- 



FemSj dead .plants, niosses.^aquariuin, peat mosi, sandjlwater, information on coal 
formation (slides, charts, booklets, encyclopedias science books jr samples of the four 



: kinds of coal (if av^lablej, fo^l prints. 
Teacher Notes: — ' a- - : - . 



It is believed bymany .th4t millions of yeai^ ago, thick forests and swamps Covered much 
of the eeuth. The cliniate was hot and damp, even near the North and South Poles. In the 
ferrets and swamps there were several kinds of trees, femsi^reedt, and grasses. Because the 
climate was hot arid damp, the plants grew very fast. As they died and fell to the pound, 
others pew in their places. TTiey soon died and fell, too, and the pound became cqvejed 
with a thick layer^^of dead plants; In thr swamps thjs thick layer was covered with' water 
and dirt washed down from higher ground. Then new^ayers of plants were formed. THey, 
in timrf, were covered by more water and dirt. The dead plants, water, and dirt were so 



^ : . he^vy tfianhe~liyers undemeitlFbecame^aompressed, or packed^own., After millfcmf 
r-i5:%^^of-y in the sunshine lay buried deep in the pound. 

Then, very slowly the- lurface of the earth began to change* The sea flowed over the land 
many times. Under th?/bottom of- the sea, the layers of dead plants were compfessed 
* more until they changted into coal. Millions of years later when the jea dried up, new 
mbuntElns rose and new valleys and plains Were formed. The coal lay buried beneath 
them; ^ ' ■ ■ . ■ -• 

/ The " 'Garboniferous Period" is the name scientists have given to that iiirii^when the earth 

was^hot and damp and covered with forests and swamps. "Ca^bonif^us" means "cofd- 
beai1ng,"so that period is sometimes called the ''Coa 

How do we know coalwas fojmed.from plantsTIn today s coal seams and the rocks just above them 
we And fossils, or impressions, of plants which lived long ago, '^ese fossjls are often in the shape of 
stumps, leaveS^ see:ds, or other parts of plants. Sometimes they] show us what whole plants looked 
like. Thfse fossils tf II us something about what the eartlt was like in the Carboniferous Period* 

After the layers of dead pl^ts had been buried thousands of j^ears; they became layers of peat. Peat 
is brownish-black- in color^tod-looki-very much-l^ 
and bogs. When dried, peat will burn and pve heat, but it 




j >V;, '. As tuna pasied^;^^^^ the spongy liiyerf of^peatwe^^ pressed down intd%mner layers of lignite. \_ 
C^^:^'!;^Jgmte, a. brownish-black coal, gives more heri than peat jwhe^^ is still a viry srooky/ 

^^- p'^M^SSli^ in America was changed long ago by the weight of the eaith and 0 

?^S^;v^^^^lfUini^^ This coal is harder than lipiite|:but it 4i can can be^rdkenv 

; in a few places, itl|e; pressure was so great thai: ;it changed th^ coal-^l arithracitftJ Anthraclta, or 
t ■ ha^d coal| has a;shiny color and bums with4ittle^smoke* Tb^£is relatively little anthracite Jn.; 
the U:S., and very little of it is'mined now. / , ^ - 

-v."' .V .-' \.v . ' .--V... . • :^ . - 

• X ; \^e U.^ goyernment says that there are at least one md one h^f trillion rton^ of 1^ 

pal, and anthracite coil in our-opyntj^-^enouyi coal-to las us n^re than 300 yeai^. (Adapted froni 
Goal^ih^TodayJs-Wbrldr^^ 

y^^.' >; ...vT^chirig Suggestions^ \ ' - -: ; , . ' ; ■ : pr . j".:.. 

Have studertti examine; rsamples of ftms; peat moss; anidf^pes orcbal: Ask student|^t6 4 
ihf^} what ifems or^peat moss; might: have to ^ 

- ' jpormation of cqaJ. ^ ' r-::^'. . ■ : ^ ■^;^=^>A^ v ^- --^^'."^ ^ = . \. 

^ = '^'Z^-: 7 ; Using student assistantSj fill an iquarlum plants;^ 
including som© ferns and moss if possible. Covrf'^ w^ 

week to pass; What is the condition of the water? What changes have . occurred in the 
: plants? Is there any type of odor? Describe.^ Suggest reasons ifor~ changes and/of ho - 'r 

' ^ " ■ "^'changes^ " ' ' - . , ^ ■ . ' ^" V' ' ^ ■ ^ , ' -"'.^ = 

.. \ - - _ ; ; ^ ^ ■> ..... . ^ - ^ ^ \ ■ ' ^x . ^ : ' ' 

7 ^""^ Sift"m<fderately fin^sand d^ 
, * w „an^^ for as, long as desired, or until several/ 

successive layers have formed. . . \ - ^ 

Have students keep a written record of their obseryations starting with the de^opment 
- ^ . of theinitial layer. ' ^ ^ ^ ^ ^ 

After the aquarium has se\reral layers constructed^ placeta' flat board upon the top layer 
/ , ^ and a^ several books to Illustrate the preying actioii of tons of ocean water on the laye^ ^ 
4 of vegetation. ; \ , ^ ^ r 

If dead^lants are not availab^ ^at *moss am ,,be used instead. Peat moss is 
semicarbTOized vegetable tissue formed by. p^raal Becomposition in water of various 
• plants, especially mo^es of the genus Spa 

As a fblloW'UpV have students eximine diagrarns of coal layers found in encyclopedia 
articles ^^^^^^^In other p^phlets. Ask sttidents to ^^rite a short paragraph or two 
vdescribi^^^^^^^^^s form^. They can illustrate thfei with layei; diagrams. 
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- / If poSiblef^have' stiidents"^^ the 'teur types ^'of .<^1 ai^d describe how ea^ch is 
^m^'^ differeiit from "the othere. .C1assify'=accoiding to: smbk^esi, c^ 



-might cpnstriict I matching "game wfth'p~d^erties.^tten on 1x5 cards 



Addi|dbiial,A€tiviti^i T - v : ; v ^ i ^ 

Cpnstract buUetin bo^^ illustrating eoal layers ltd ;coal types. 



Have compiittees' construct coal layers using strips of cplored. paper, clay, sand * dirts or * 
charcoal layers in jars or other containers J - - ^ ^ . ^ ' . 

■ V Adapted . from an acti^ty ^ o^velopid by MicheUe^^ -^ John xNeth^ 

- ' Gfov^port^Madison High SchooljfGrov^^ -'i/ - 4' ~ 



"1 



J 
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? Grade Level: 3-S 



' "Disdplmesl 
Objectives: 



: Social S t udies , LangfiHge ^tis 



The student will be able to identify the fhree mafn fossil fuels and describi, 

uses. . ^ ' * ' 




properties and - 



The student will be able to give a. simple explanation of how the three m^^rffossil fuels were 



fomied. 
Suggested Time : 
- Matariali Needed : 



2-3 class periods 




^-^^ Sainples^of-fpsiil^«^ 
* - . fu^ls if available, ^cyclopedias, sciencr books, bookj^tirjT^f ^ 

Mickey Mouse and^Cbofy Explore Em ' -.'^ : , ^ 

: . ; ^■• .\ - - ^ ■ c - ; ' : ■ 

Teacher Notes: - V y '^ --z ' ' " --^^ - - ^. 



animals that lived millioni;Of yea^ ago. Tlieie f^sil ftiels are oil, natural gas, and^ 

_ Oilis trapped-in iporous rock beneath^^^^ surface of the earth. To find it, we must oftiS 
drill tftouiands:of feet. DriHing^^ be set up on land or in the ocean,; wherever oil ca^ 
be found. Taking oil from where.it is 'disqpvered requires a great deal of humSn aiid 
machine energy. At the p do hot produce enough pll in our country to fill 

our energy needs, so we must import about half of our oil from foreign sources, ' ^ 

- TEvery-dayrwi-usa products-madeTfrom o 
gasoline and mptpr Qil^^ f^ purposes. Kerosene for jet aircraftv diesel fue) 

for trucks and machinery, and asphalt for our roads all come from petroleum. Oil is also 
used as a raw material to make new products and conveniences. The plastics industry iisgs 
petroleum to manufacture packaging, furiiiture, and toys. Synthetic ftbrics, sucllas 
nylon, have been developed from petroleum. Even some medicines ate derived from 
petroleuui, as are many chemicals and fertilizeiB. - ^ S 

Natural gas is the cleanest burning of the fossil flLiels, It is usually the most convenient 
fuel to product and uie. Neural gas is trapped in Jayers oT rock, /and frequently found 
with oil deposits. The U.S; still has untapped reserves of natural gas, but the methods of 
recovering some of it are expensive. . ^ 

Coal fe the most abundant fDssil fuel in the U.S. It is used to generate electricty and in 
industries such as steel. Two methods df mining are used: strip or surface mining and 
deep df underground mining. Surftce, mining. Used when the coal lies close to the surface 
of the earth, i'^ done by giant shovels that strip away the earth on top of the coal seim, 
and then scoop the coal from the earth. Undergroi^id mines are tunneled beneath the 

the Appalachian Mountains from Pennsylvania to Alabama. Most of the mining in the 
West is surface mining. \/ ^ 
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Teaching Suggestions: \ - 



Bispjay samlles of coal aiidjoU. Ask, "What are^th^ of their propertiis? 

Where are tl|;y found? HoW, do we g§t them out of the ground? What are they used for? 



Why are' thejl galled rpssil fiel 



ds? What is-another fossil fuel?" 



If possible^Jilht a small sample of the oil with^a match, heat a piece of coal with a burner, 
and/or demonstrate a bunsenlbumer or gas bumel: in the cafeteria/- 

Ask, ''How wire these three fossU fuels made?"^? Choose from any or all of the following-- 
^©'investigate their origin. - r ' ^ ^ ' ' . . ^ 

1. Show mcmes, filmstrips, antf/or transparencies, if available,. ^ ^ • , ■ 

2. Assipi' tiams to do research in * enei^clopedias,^ science books, or pamphlets. 

s Enldburagl drawinp with captions Md simple presentation of findings. Summarize . . 
i mporta ni points. _ \ - , 

3. Ol^tain flap copies of "The Histoy of Natural Gas/' a com|£-book fomat . 
^ presentatiln: Assign reading parti to various students and have tham read of ally * like / 

. a play. At the conglusion, discuss briefly and list the important points. Perhaps 
students cbuld ^ake an illustrated timeline of the signifiaant events .with, each 
student cbntrituting a captioned dtawhig. . ; ' ^ - 



4. ; Obtain free cogifes of ''Micky Mouse^M^ Energy," a comic-book 

. * ' ; format. Uie as inS#3 above. 

. ' 5. Show samples of fpssili,, eipeciaU^ fo^il prints of plants and shells, Jf avaita^^ 

•"The History of Natural Gas.'V available vfrom" Educational Services, Americart Ga^ Association, 
15;I5^son Blvd., ArUngton, VA 22201. ' , ' 

^"MiSky^ Mouse and Goofy' ^Kplore^fttTergy, " ^aviilaBl^fronT Walt Disney Educitioffal Media 
Company, SOO South Buena Vista St., Burbank, CA 91521 
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Grade Level: 



Objectives/ 



Socml Studies, Language Arts 




/ 



The students will define pri^pary sources of energy and identify six such sources^ 
The students will iaentify several use^ of eac^of the six prirrkry energy sourees. 
. The student will explain why electricity is riot a primary fenefgy source; 



Suggested Time: 
Materials N^dad i 



One or two class pmods 



Samples Mnd/ot pictured o&^priinaiy energy sources (wo^d, oil^ jiatural gas, falling water,; 
goairandrurariium)7tw"d^^ 



^ Teacher Notes! 



Throughout - humai/ history , 



/ 



fople have relied on art increasing number of energy 
resources tg workvlbrthenM^rigindl^^^^ only on their own^muscle power, and 

iIater^oQ~that7:oft4mmalsr^ 

resources by pspg. the eifef^y'i^i wpodj water, md the wind. In the I8th century, people 
began to use* me anergy of coal, the fii^t fossil fuel to be discovered. Later came the use 
-Qf*oil andinftturd gas. In ;i|ii|N^^ we have begun to tap nuclear energy. Wa are also 
looking closely al^ other energ^ so urces-iuch as solar, geotl^rmal, and coal gasifTcation-in ' 
an^ attampy to pi ovide suffigient energy while living compatably with pur environment/ 




Primary/sources df energy are those ^material! from which energy can be directly "Rleasad 
and usVd immediirtely. They are rtaturaUy^available for use ©n the earth. They include the^ 
. fdssilyfuels (coal, peat, oil, oil ^ale, natural gas, and tar sands), non-fossil fuels (uranrium^ 
hydrogan), solar mergy in its various:;fonns (radiant energy , wind, wood), geotharmal 
anergy, and falling water (hydropowar). All fossil fuals and nuclear fuels are 
Non-ranQwabla: once they ara.usad, they are gone, Solar^ falling jvater, Wood, ^nd, and 
g^othennal ?gni^y;3^renewabla sources of anarg . 

The primary soiifces of energy are u^d to haat qur ^uildings, move vehicles, run 
factories, and* gan irate alactric power. Moreover, they are taportant in the manufacture- 
of mrniy materid i such as dyas, medicines, detergents, plasties, aind coke for the steel 
industry. 

Electricity is a sa]pondary enargy source, since some prim^iy source must be used to 
pifoduce it. 



Teaching Suggestions: 



Display samples or pictures of wood,^ oil, natural gas, falling water, coal, and uranium. 
,Ask: Where ^id these ^ttie froiri? What connection might they have with eheigy? How 
^%SuTd" we°^et "anSi^'TO 
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Ithestfi Svhat l^ind of energy sources might , we call them? (You mi^t niWto^^^s^ 
word '*primaly'^.^Using studen^^^ 

^of these primary energy sources;^ . . . , ; ' : . r . 

: Dupiicate for ^^ach student a oopy pf ''Primary Energy Sources^ • ' or make a transparency ^ 
Discus th# cojnnections between the ^primary ener^^ sources and their uses. iTry: to have^ 
students discover why electricity is not a primary sourci^ but rather a secondary source of 
energy. Discuil the questions under the diagram. ? . r .. \ 

DupUcate copils of -Where we get our Energy, How we Use it/' Have studaritsvcpmplete 
.and discuss. A completed sheet is included. ' . : ^ = 
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" fti^&^^^i^y:'^^ ..... 






'v Wood 



r' 



- Cbal V \ < Nirelaar^taaction : 



^ outdoors, 




running 
locomotives 



heating 
• homes, fac- 
tories, of- 
fices 



rynning ^ 
plapes ^ 



resourca^'fop" \ ^Lighting 
manufactuNV^ yi-'v houses and 
jng prod-^»\t^^.\ othpr build-' 
- ucts, /"^A Ings 



fertilizer V't Wa,; 



- c ^ ^^^^ 

The diagram above shows six primtfry sources'^of energy. Lines^connaqt e^ch primaTyrfpergy source 
to-the mos^important-Worlcit^does.JWiich energy lource is seldom .used to jay? ^Wfii^^^two do not ^ 
involve burning to produce power*^ Which orfes are used to make electricity? ^ ' \ 
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Graph A divides ^our. ©fprf'gy. use into four 
groups. In whit group/ do we us© the mos1 
i snergy ? . ' ' 

.What ranks second? ' ; / 

In what ways' do you - use energy fn each of 
I thiesajwo grpups? What group(s) give^ 
FTiost . Opportunity to^ out down gn your.energy ' 
|boriwmptibn?r ■ 



Which.groups use energy when you do eaah of ' 
i fh^^fonowlng.:CheQk the box^or boxes In the 
.apprs)priat# columns/:/ ' ; 

(Ttw first one i| done for you.) * 



V 

1. 

6. 
7. 



Take a hot bath * 

Driye to a halnburger 
stand 

/Fly Ini an airplane * ^ 

Switch. on air^ . 
cofTiditioning - 

Buy a new baseball 

Ride a school bys 

Blow dry your hair 
at' home 



=f '_jlyX g fr ozen pizza 



9. 
10^ 



Rjde a motor-bike 

ufaoture a 
^r^bike 



2, 



m 





g 
fa 

- e= 

IB 


e 

6 


■§ 



















































































Graph B shovys flvfe primary soyraes of 
energy./ These five sources supply . 
Amencans: with most of their energy 
^;needa.Jrhey^lightland_heati^theibuild^ 
Mngs In which we live, wbrkt? and play. 
They fuel ,our vehicles. They- ruri the 
machines that work for us and man^ 
ufacture and process the goods we use 
and the foods we eat. Look at Graph B 
and answer these questions. 



1 1, What ,f ner gy so urpe do we use 
most? * 



2i Which do we use* mostly for heating 
our homes? 



3. What energy soijrci provides most 
of (the fuel for pur transportation? 



4, Which one makes most of our elec- 
tricitv? ' 



5. What is a posstbJe reason why we 
use so little hydroelectric e^rgy?%, * 



6. Why is electricity not shown on this 
cNirt? 




Hydroefectric /Nuciear^^ 



18% 
Coal 





V ; - ; \ 30% V 3r / 
" V \ Natural Gas / 


46% OH / / 

■ ^ " / 
















. GRAPH e^^^^^ 





Graph .ft d use into four 

QToupB'yl^ti wl^at^^foup do we uie ihe most' 
energytJi 



In what :\lya^^ you use energy in each of 
tte%a twoigrpups7 Wh3t group{t) gives you the 
jffTpsfiopplbrtunity to cut down on your energy. 



Which groups use energy whan you do each of 
the following. Ghtek the box or bo^es In the 
appropriate/corurrihs. ^ 

(The tint pnt is dona for you.) 



A. Take a hot b|fil^ 

2, priva to a harrf^urger 
^ stand . 

3/ Fly in an airplane 

4. *5wi|ch on,air- 
conditioning 

5. Buy a naw baseti|aM 

6. Ride a ichool bu\ 

7. Blow dry your hat)[ 

\ ^^hdme 

Buy a f roien ^ p\iz9^ 

9. Ride a motor-bike 

10. Manufaoturd a 
motor-bike 



\ 

St 


- c:. 
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a 

w> - 

e 
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Graph B shows five primary sources of 
energy. These five sources supply 
Americans with most of their energy 
..needs, jhey light-and. heat the^^^ 
Ings m which we live, work, and play. 
They fuel our vehicles. They run the 
machinei that work for us and man* 
ufacture and process the goods wa use 
and the foods we eat. Look at Graph B 
and answer these questions. 



1, What energy source do w© use 
most? ' 



2. Which do we use "mostly for heating 
our homes? 




3. VVhat energy source provides most 
of the fuoj for our transportation? " 



4. Which one makes rpost of our al0c- 
tricity? 

6' What IS a possible reason why wa 
use so little hydroelectric tenergy? 

6, Why is electricity not shown on this 
chart? 



10§ 



Grade Level: 6 
: DisdpUntsr ; Social^t^^ 
pbjectiyesl / \ 



The students will research and report on the .formation j,extraetion; transports t^on, and use of 
the three major fossil fuels* - - . ]:i 

Suggested Time: Two to three^eekl v v 

Materials Needed: - * 

■ .-' ^' ■ . - - • 

. . Eheydgped^^ and pe riodicals^ 

Teacher.Suggestlons: ■ & t ^ ' ^ ' 

Divide the class into three 'groups; Have jach group, rese^rc^i one of the thi^e, fossil 
fuels-coal, natural gas^ or oil. The students withini each group niight ditid thpiij topic yito 
sections and have each student ■Research one 1 section. Have students report on their 



research, making up . a booklet from groups and/or reporting qraify to the 

class. Encourage charts, pictures, and other illustrations, . 

Other Activities: V * - . 

jBuildpildemcksw^ 

Collect and display pictures relating t / / 

Visit a itfghway tut to observe layers of various deposits in. order to discuss h;dw fossils 
_L_:L_and fossil fuelsjwer^fbrmed._ _ ■ _ _ . ^ . : . 1 i = 

Prepare reports which tell advantages and disadvantages of each of the fossil fuels, ;> 
Invite resbufce people to Visit with your clasC Make a display of products m^de frorn : 
fossil fuels^ ^ . k ' : - 
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Grade Level: 3-6 
Discipline; Science 
Objective: 



i.'jie student will denlon§trite the production and effects of static electricity usine different 
r i^perof non-conducting mibstknces. ^ ^ % 

'-^Siiggested Time: Pne class period , / . . 

- ^ Materials Needed: ^ , . . . T. - , . - 



I 



^:*^rGpmti^^^yooJps^lk7'^ha^d 
: ' paper, twJ^pkg, - ^ / 

v^'' Teacher NotesV'v|;-'r.: ^y''^^'"^.h^ : — ' , - , . * ' \ ' 

C For a discussion of "static electricity, see page 44 of Pennsylvania's Energy Curriculum fdr 

-l^'-iftk^ the-Mtddle Gradesr Bvml^^le from the Pennsylvania-Departmeht of Education--^^ ~ --^ — 

^ J . ^ s-]'~ '-^ ^ ; ^ . » * "^V ^ ' ^ ' 

Atntbspheric t conditions are very important in sucqessfully ^demonstrating static 
;^ electricity, It^orks best; day with low humidity; On a hu v^pdr in ' 

/the air will enable the charge to leak away rapidly, returning the objects^^o a neutral 
charge. , - - ' ; ^ 1^ 

lit these demonstrations, the following will occur: The comb will attract 'electrons from 
the hair and wool, giving the comb an excess of electrons or overall negative charge^ and 
" leaviifg^the~hair' and'vmolTwith^ 
; become positively charged-when rubbed on the negatively* 
charged wh^ rubbed on the ^ass rod. Note thai 'a substance dqes not always have the 
same charged The; sijlc becomes positive in the first instance and negative in the saebnd 
instanced It depends on the nature of the two materials whlqh are rubbed together. In the 
offieif tWo activitiesv^t^^ and the pieces of pgper wiU jump 

aboiit due to static electnreity! - ^ ; - ^ ^ 

- ^ Teaching SuggeitiQnS! :'^ : ^. / V ^^ l " . . '.( ' 

Demonst^alie static electricty by : ' ^ - ^ \ ^ 

i having $tud^ntS:^omb tlteir hai^ \ V* 

: shaving student rub a piece pf sil^ . . ^ . , 

' ^ material ^ ■ f « 

having students rub a pieci pf silk with a ^ass rod , . 

haying students hold tissue paper agains < 
it rapi^jly with a silk cloth ? ^ ' ^ " 

rubbirtg a filled baloon in student's hair and observing the results 
H—^when the bd 

only when hair is clean and dry, not oily, 
using a piece qf glass, two books, and some scraps of paper and : . ^ ^ 

a silk cloth. Lay the Wo books on the table about 4 inches 'apart. Place pieces of paper 
^ underneath a sheet of glass resting on the two books. Rub the glass with the silk cloth. 
,, ' Watchwhat happens; Do this in ^ ' ' ' . ^ " 

, ^ 109 



Grade Level;< St.6 



Objectiye:.':; 



The student will produce^ and detect an*elect|ic cuir^t from 'a simple wet cell using readily 
available materials. . ^ , ^r -. 

M'r-Suggested Time: . ;One class period ... , . ; • ^ . .. - ^ ... ^' 

\ Materials N^(ted: ' ' /. .r/-' ^ ^ - ■ - - ' \ i . - v ^ . ^ ^ Z^- 

^ ^ - *^' ^^^^LeTnon; loiife, c&pper strip (or copp^penHy)/^^^ old diy cell or zmc coated 

. • V - ; = , \yasher)j gdvanonieter (cbnimercid of^ 
, -.V 'COnne a ^ . \ ^ / . 

v-,- /A-; j,.:. 

v Teaching Suggestions; ./ . " ^ ^ 

f;:^— "^p^^^^^^^^ demo hitrateih"ow *to create - electricity' fifcm a lemony Firsti- roll ^^^^^^^^ 

: lemon on the table j pushingjq^ it with you han^ to break up some^pf the' tissue Inside, 

i ' : Gut^twAsllts m Inch^ pf thS;lemon:.iPush thi Strip s of zinc and copper. 

\'. V. V - into the sUts^v making^i^e ^they do not jConhact a w^eVffoni the coppar stri 

% to the terminal of a galvanometer ^and a^wire iFrpm t^e zinc strip ttffthe'other terinirialii 

\ . . . .. rVW^lch the meter. Describe what happens arid why. For best ceiUlts, it will be necessa^j 

; ^ '^ '^{ " for you to clean the rtietal strips with steel wool or fine sand paper* Make sure tftat there ' 

. ^ ^ . are nd loose connections. ' ,r ^ . / 



If .a,comiTi0rpially>made galvanoineter is not^vailablCj you cait make one as follows: gat a 
boy^coutHiompass^and a 4-foot "^p iniBlated^ wire r Wrap 4he insulated wire 

arduhd the N-S pis of the compass^ .leaving the ends of the wire stripped ol the insulation 
\. for an electrical attchm^nt. ConnecPthe lemon.wet cell or a dry cell to the coil and 
V /pbse^e tji^ compass needle. Cuirent passing through the wire should caOse the i^edle, 
which had bBen poiHting^orth, to shift' tovyard the. E-W , direction. ^current passing 
'through the wire creates a magnetic field stronger than the earth's magnetic fields and the 
needle shifts. 4^.. more sensitive galvanpnieter can be made by building a little wooden^ 
fr^ne just lafge'endugtft^r compass. Place the compass in the tigWly fitted frmne 

and then wind aB&\ 20 turns of bell wire over the frames makinp sure to orient the 
• . - cdriipaip so tha/^the needle poIMtlng tqward the north Is hidden By the wire . Connect as 
y.,,. ■ before^--- - V;^.-^- ^4 . - -'o/ ■ - ■ ..^^ ^[ l^^^^r:^-'" ^ 

In general, an electric current "can be projluced from any two different metals imttiersed 
^ In .an rfecttdlyte. The ampunt of curten^^ or voltage is determined pnrtiarily by the 

choice of metals ustd In producing the current, v 



i 
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- . . Giade Level: 4-6 
.* _ . .piscipUna:^ Sciejice 
' "^"'^ Objective: " ; 



The student will build a generator consisting of a,^|rtnq|net and a'^coil*of beU wire, and use it ' 
to dehionstratethe productiM of elegtriqity. , . . ■ - ^ - . < 



Materiali Needed: . ' 



Mailing tube, copper bell wire, bar^ rnapiet s " 



"Teach^Su^estions: 



^ Wind about 50 to 100 turns of wires around the hollpw tube. Connect the fnds of this / 
wire to the two posts pf 'a^ galvanometer. Tush the bar magnet completely through the- , 

';- h&Udw. tube and observe the galvanomefer. Revere the direotion, of the mapietthrou^ V- ^ 
the tube and observe again. Alio t^ moving the magnet back gnd forth rapidly within the 

~> tube"and^b'geiw7the^Mtef^^ 

p^the coil, iTiagnetic lines of force are broken and a current is set up in the coih THis can be;. , i 
observid^on the galvanpmeter. / - ^ *^ .^r" 
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Gradi Level: 5, 6- ; 

DiseipUne: Sctence , , 

Objectivt: « ' 

The stda#ht will build md demonstriti an elactromapiet 

Suggested Tmff: ' 2 clais periods ^ 

Materials Needed : ® 

2 inch bolt with nut (or nail it bJh it nut ^vrtilable) 2 waaii^i^ lyll ul lii^ulatcU Ul^U 
wire, two dry ceUs or une large ceil, sinall ubjects, bwlh nielal di»d nun nictal 

Teacher Notes: 

A bar of iiun placed lii a t.uil iiii^.^tigh whuii ^ ^4i4it.i4i fluwiii^ b^i^umc^ 1**^^1, ^ii^w.i hi 
this way, it is possible 10 make electcumagnttb, which aie exireiiiely umfMl in cunveru/ig 
electrical energy into mechanical energy, bei^j d niajof cornponent cleclric motoij* It 
will become evident that an cleutroniagnet los^^ its niagnetism quickly aftci ihc cirguil 
has been dUcuniie4;ted <m\y ubjegts toiitiilniiig irun and ^tcol will be ph Ked up by 
the electroinagtiet 

Place a washer m i 1 1, i .u^*,,i.. ,1 * ^ * < * tli^* 11 , b^.n u 

not av^ailable, a laige ii^ei .*aii cul be vised ^utu.ii l\m v*^ .she,i V\ ind la. ci^s f i ibukt.,d 
bell wire on the bolt beiweea the waslicij, Uiakiiig certain lu leave une lu.jt of whe 
slicking out when yuu start wiiidinfe the coil When you httve filled th^ bv>h bcUee.i ihe 
washers with seveial layers of turns of wiie . ul the wue again leaving uboui unc h>ta ul 
Wire To keep the wire from unwinding ftQiu llks. buit^ su/ne tttpuig can be di^^ie C unjicwi 
the two ends of wire to two dry cells in series 01 tu a laiger dry cell (To uoiiiiccl in sciies 
means tOr connect the negative terminal uf one battery with a shoic whe tu the positive 
terminal'of the uther ) AttaUi the electiuiuagiici to the diy ^elU Fl^k 14, swme iaoks 01 
sinail nails ur paper clips Discnintct oiie wire li.nn the baiiciy u hilc thy laiAL ^le ^dll 
attaghed What happens? tJsiii^ the eU*.ti\,iiiagiit't pit.k ip v4hei ubjev .^ij al*^ bi Iim.i 
steel Try biass nickel *.4.,ppei . and .luii inetaili^ in^teriais LAplal i the i.i. nlU 

t&l^phun. . tsi;^d^h 

L. ..^4^ii4.iv,M4 ill. 1 1 ... , ,1 1 .1.. . , .i 1 ... .1 . 

iiuni^ei uf V ^ih i i eiii >^lci i uiUai^iis I i( . iia, it* i ^ ( , « , * . , llj ^ yh i.ud ,ip \ Hi 

dach yaiiatiuu 



Put an electrornagnet under a ^asa and pour iron filings onto the glass. Observe the 
magnetic lines of force. Th is/ex periment works very well on the top of an overhead 
projector. / 

Make miniature electromagnets with large needles as the core. 

* 

Research and discuss how electrical energy in electromagnets is converted to mechanical 
.energy and often sound energy, as in buzzers, 

^ Build a simple electric motur or Iclegiaph, nullng the use ut the ^^liumugiiet 



Grade iLevel: 5,6 
DiscipUnes; Science, Social Studies 
Objectives: 

The student wilj identify priimiry sources of cneiMy thai cai, be converted' to ekan^dl cner^^ 
The, student mil identity other forms of energy that ira,. be produced fro„, electrical energy 

Sus^este Tiiiic and Mi.ierials Needed, Dti^s^uU. .,,ai>,u. .u.,,.„ 
1 eachei N 

I li^ jIc . i t 1, 1 1 « 1. .1 

^n^igy (a, .Mi bdl^ a uciM, (.i..tU. .um ,) lljii ^4u.jy (.1 .hU hgl. mc i 
ciicigy ^cic^lii^ iiiuiui) a. a ..h. .uk al 1^) l.^i^luj u baii ) 



• i A . 
Ill b . 



'I I 



i i < . a li ,1. 



Connect an electric motor (or an electric clock, which contains i mdtor) to a socket to 
observe how electrical energy is converted to mechanicarenergy, with a certain amount of 
{leat energy (feel motor) and sound energy (listen tt hum). \ 

I I 

_ % 

Turn on a radio and discuss the various forms of conversion of energy that occur 
beginning with the^und initially created^at the radio station. Do the same with a TV set. 
Trace the energy tlowon the blackboard. 



Grade Level? S,$ 

DUcipUne: Social Studies ' * 
Objective: 

■ ' s 

The sludtfnt vyUl uivestigate the ni^jur ^uurge^ ut elcc.tii«^<il cncigy tuday 
Ma teriais N^ded : 

In light ot ^lowi.i^ wuu.^^ i.,..4 1 t i, t ,t 

fu^li (coal oil, aiid natural ^as) liie ni jui i in.ieii / ^m.i^^ . ui Qk^tnLlo' l >day 
with d sinalier parceniage being gciiwial^il by iiuv.k .i puw^i 

1 1 . ^ ^4 ti.iv. 1, I ^ , 1 i. , ItJ ii. . . Ill , * 



7 



4i 



Grade Level: 4-6 
Discipline: ^ Sctence 

Objective: ^ , 

The student will observe the use ut steam tu tuiu ^ pin wheel, and leiat^ thb tu the genciatiun ^ 
of electricity . , ^ w 

Suggested Tinit^; One lu twu ulass periods 

Materials Ne«d^d 

' ^ -V ; 

(1/2 inctci). iucdieine drupper, plnwhecl, bi.n^eji buiiici Oi llulpiutc, auuiuciai ^i\d 
dinail puwerfuJ tna^ict if dvaildbie 

t'\il abuli t 1 UU Mil I - 1 . 1 ! , J w . 1 , H i i 1 1 ( > M l i ... 1. i 

stuppei , pv.L d I iCi^c gliiu^ ,ui>n J J Ih ut tt^* lid ^ lii^ t !, ^ ieue i lul .j i !iu 
the glasa tnL^ Attach the glu.is puniD-i wl a ntedU ii^ viiyppc* lu l!ic u,iiti i^iid lu ^Ui^li a 
Wd> d^ enal lc lha vhuppei e»id tu c^p^^^ed Hedl the waici lii the tla^k lt> hulling 
( A I < I iON . l)u iiul neat the tiaaL Lh> . apidly li you |Muduv.e ^ieani fustei ihtiii it K^aii 

escape ttuuii^ ihe lube^ jDrfi.>lhin^ wlJi give. B*^ haw add bi^Uiiig enips U* ihc iV^ter. 
Wlieii enough sicdiii Itaa been geneiated ihiuiigh the tip ^d the liuae liiCi.hylisiii pwsltiuii 
ih^ di upper lii suv.h a wuy as tu spin thj pinwhi^l lii^hldt^ the ^t ut inc rubDer tube 
yuu ate tiuJdlug wiln .i pd| er lu^/vel the ^pinuihg iM Itii^ phi^heel Siniiili^te^ ihe detluii Ot 

t^ittiiie^ u^cd ii> ^wit^i^i^ ^lev.iil^lly 



^1 .lU i Mv ihd wid^^n^. ^Ua^,i ^d tij th^. . .d u . t > i.i i u , J ^ 1 i in 1.. I 1 I il 
ul wi;t diia^^hid to a ^atvanoniatt f . hl& idtl dn, .Ik Ic ila p.u.,i\tiHi u/iia i^.tni^ 



.,1 r 



Grade Level: 3=6 
Discipline: Science 



■ ' 'J 

Objective: 



The student will observe a dcinunstratiuii ui the use mI muviiig w^Lei lu gciiciaLc elccftriwity 
Suggested I une ; ' One lu two ^,la3a p^iluds 



Mdtert^^ Needed. 

aquaiiu.iis oi miniatuie g,,.dcn i iulih iiiai. puv/erl.ii ihdgiv I dtlaulh 1 tu i lOu wi.iuh 

lu tuiii ulttichcd tu the ahla ul Lhg wdtci whiit.! , ull liwli wjit galvanuinc itii 



4r. 



dl iJt tit J iiidyuc; I 1 it,, .1 t. ^ 1, , . > i . \ , * „\ I... It i 4 . . Li. ' ,,1. * in (i] i ^ \A J 1 I l\i , ^ I 
inl^iil it^ed lii i^i.KC ul a 1.,^ 



Grade Level: 5, 6 
Discipline : Science 

Objective: _ _ * ^ 

The student should be able to nmkc a circuit with wirc^. diy w^lb. and buib^, ic^uguizu upcn 
and Closed circuits, and arrange bulbs in series and parallel circuits and distinguish betvveen the 
two 

Suggested rinic. One lu Ihicc ^ia^^ t>^ilod^ 

Uly ^gUs {^U^ a; l-.-ll wli^ ^ M..i»i^..l.,4^.U ll, i.h, i,. . Ld:. i * n 

wh,,;h d^gtrit aKh4iL ^ du /luw Whun i , u, .1.. luKc.a pl^,,^ ^a/i^ 4..;, i. . w 1. ...i . li. uil 
When dn air gap ur surfil u.hei non ^u. duL ang .cgiuent picvciu. the ik.v w bcc» suc^ dii 
upcn Jiri^uit (A shwrt cir.,uit is j paih thiuugli which poieiitijlly Idr^ ^uin ni^ caii Ho^v ) 

- ..I.Mt'L.^l 4. » ..I . .li . .1 . U>. . 4*%^ i .144 . , , a. 4 , II.. , 

^inj which link ^he Vi,fu)us c ^nipoAeau t .gc thdi an 1 ^ ^ onv^;.§a>n Ai-.Jiz^ su ;h ub a bt:il 

llglil heailn^ clcuieiu ct< 

illy, i.l^j yfl a . !i Ml4 1. , il , 1 il 

54i.Ji as the biic luuK tU^t gaM. ihc b, .Uwy ^ l.hi .41 t Khi^.tu. ;u ^j, iloss .1,. u.^.u 

the yu^s (iosii^i 3.)nie ^^ii.ctic nieig/ ui hvjatin iip ¥ iies)^ g.Vij up ..lubt th'iii 

kiii.u. ^iiem. in ihc tu.m .>f li^hl jii^l a^ A m iU,^ iigli bulb .jiid lliuiil, is...UiL lib vCi) 

little eiierly Just to tht batlsry ^fine.gy has been coiiverb;d\ hui th^ nc i\ nb ;i uf 

wi... lioii^ that loav bv.ilti) It , iiUi U . ^i.ti it. ^ 

^Jiab ;| i . u I ^.ii b ( ..i . I , , , ^ ^ , ^ ,^ 

vA^^rK i I i» ,iaU U .M.. . ,1 . Ill . u 41 1 il . ^ Ji 1 K I , i . i ,. , ^ . i I 1, 

E''**^ b I 4 i. b n ^bM 1., p »i 1 ..1 , 1 il . > i i.i. 1 .a* : . 1 1 i,i , . I i . lb , . , I.. 



J 4 

b.. w.. 1 



1 C ,4 , t I 



^ 1. » «U , . U I, 4 ! 



end of bare wire tighWyi around the threaded part of the flashlight bulb. Tape the other 
end to the metal contadt at the bottom of the bulb. Then give students the wired bulb ^ 
and battery and ask thCTn to make the bulb light up. They should recognize that both 
wires have to be connected separately to the top and bottom terminalr of the battery. 
Discuss the concept of a\ circuit, tradng the path of the, electrical current out of the 
battery, through the bum, and back into the battery. (If you have a burned out bulb 
available, you might give it to a student to see if he/she cdn disuuver that the fiiauient 
inside the bulb is broken, rtiaking the path througti the bulb inconipletc Be sure to use a 
bulb in wm%:h the bfu^^n tllainent is visible ^ 

1 the sluJcut^ t^/^pdliii^int vvllh tht clc^tiK iii alwini 



bauery and ^./hich to the r»egafiye enu 



i 4 4 4 i , ^ W 1 , ^ d . 



ulil rashiofi* d sw.tch ^ith d a.etalLtfip \hA iiiuvrs h. ai.d au^ 

swltvh ^.4ji|iiv.la ihc ^Icv.l.h tlow \ AsK Huw ^,Uii .on LcW 



1 th.. 

.l..n 



1 i 
il ML . 



^nvei. lui, d«\ l^a like tht bulli a.i J Uii. ^ < . » .ii;*. t U!|^ , i ^ ll^ii* tii m 
t,. thiJ ..a thdt ituCh uf Uicai h43 d\jltfLfe4n iib^ i>y m aiuflfetiiig •iji**^ huUl -i 

vv, aKIii^ . If uU . Uhw.J .lie wi ihiV^ 4Juiiii*vni. ills (isVv^ ljultciica ,lUl JU l/i.lbs I 4 

Utui4ilv.C* ^ an ywii niai^ a .m,.1^1^.; alU.^.it witluMil Um. bihb? Hv*W \ ^jul 1 > u UiiUNv* it 

it i5 coni^-iwle?' (TKj wh-t ^Jis hoi ^ s^. elcctncity inu.t b. fluw.ui tl.unJ^li d ^ I UjU . i^<c 

, Mit^Hil lily vyi.„ ^^i^ vt4> IimU lilt al,iUe4il3 aiiuiM In allt I,* |^C,iiii lalU iUn wUb 

aiM the Energy :o..ver1ing device Yd., aiw.iys need 



^tL HA V t 4 ^ 

the bulb th^ wiit Is bv.th a ^;o_n„liicto 



Choose, students to make up two teams. Have two or three students per team, Give 
each te$m three bulbs, lengths o4 wire, anji batteries. Have one team connect these 
components in a series circuit. The other team should connect the bulbs in a parallel 
circuit as shown in the diagram. Have the students disconnect one of the bulbs from the 
series set. "What happens?" (AH the bulbs go out,) Have the students disconnect a bulb 
from the parallel set "What happen^ (The other bulbs do not go out.) 





Grade Level: 4^ , 
Discipline: Science 
Objective: 

The studeilU will SlnlulaLc Lhc gdiicialiun and d i-^l i llnil luii 3y5U.u» ul .1 . ii) 
Su^CSted l ime: One . U:j:3 pwUUiJ 

.1.4. .K ^i. ...... i . iidshlight bun . > I. 

1 . ... It*. 1 ^4lwi.^ 

^ h li .1 ^ . » - * - ' J 



in \ 



v,ulia. .1 iK^li ^ -kv i Willi ^ u lu 11. > u i Lliiu.nl'. L^l in Ihl .1h , .IU . I 

I 

i ' 

U,.. . li, ^^ i.i 1. lii lil^ lli^ ^ ^*'d *Miid i !■ .1 ^U r .1 I.. ^ 

ll,. uiwi J.d »M.. »i: )>d>-" (Ha .Ihw.mU Ah > »K . ..I ' 

1 t. . 1.. t.-.i . « *i. . ' ' 



Grade Level : V 
Discipline: Science - " ' 

ObjCbtive: ^ ^ ^ 

The students will make an electric quiz board. 

Suggested riine. 1 wu oi ihice cla^^ periods 

ciiguit (see JittgittUi) 

ill. ^ti^^...i.a U. ,1 .J . , i , , . . ^ 4ivl4 4 . , t 

4%.,,. 1. t sA a i . ,^ ^ i, ,h ^J.^^^t ^, J ^ l^j^^ ^ ^^^^^ ^ 11. 

iU^ ,aMi. u,dci (mi tlic k ut the .hln ,0Liaboaid , Dlln ...i thi. lio^.. ^..j^Ji I 34. 

strh s of aluminum loil tor th. cunntctiOi4S Use a Vi^ht circuil with an i.,)^m \g hi it Use 
ilii^ Ui.uit tu ..heck each |.ait the t^^t Ih. hMla ^huuiJ whti* ) cii h. Id ih.: ^ hc^ 

in d.iy twvi iiuie^ ihdMnal.h U die ansiwe.* is i.ght ihe il^\u sa iii . wiuv 'i^ 



n,,l.i 



-Grade Level: 6 , , . * 

Discipliiif: Sfience « ^ 

Objective: ^ * 

The itu'dent wUl investigate the energy uunsiimptiuh of household appUaiice 

^gjested Tunc , One class y^kiod 

M^^^ial^i Needed : 

^ Activity Master '^bU,.Ui it, .mrM..^* ...... ...^ ..... '.i.., . 

K 1?^^ iUi^ t\j\i. i . ^ , , . 1 1 ^ 



' _V .About 25 percent of the US. fuel tudget goes into the generation of 
-^^'-"//urti^riQity,/ Electricity is called a secondary, oic intermediate form of ■ 
■ , V-iibem^v lt be created by moving water (dams or waterfalls) ; or 
T, ' ^' 3 „,by bummg^ fossil fuels or hiicleaV-reactlon to create steanr in agenerator, 
;C^^.),.'Elictrie'--eunent is formed that moves , along transmission wires to ^ 
:r.^'- where' we Can use.it. Electricity is not a very efficient form of energy; 
Wabout 2/3 of the potential energy is lost ft^ v 
/ To see how the use, of electicity has increased over two gen- . 
iiratioins (50 years), check the appliances^ bei<^ that your fmnily use 
Show; then check which you think your parents used when Ihey ivere 
^chUdren; and. which yqUr grandparents ^ 

(Use of electricity is measured in kilowatt hoursr, the h&n»ber^of watts ^• 
' m^ked on the appliance x no of hours used each rdonth 4- 1000) ' 




ITFM 


- avg. kwh per mo,* > " 


your femily 


parents 


^randparahts 


Dish'watfeiF 


• " • '35 "' r^""- 








Microwave Oven ' 


■ 16 








Electric Ranee 


98 








Blender 


■. ■ ; • 1 








Cm Opener 


r , 








ElectriQ Clock 


■ I ■ 




- 




Automatic Coffeem^er 


8 








Slow tookir 


■ . ■. 12"' 








Refrigerator 


tf 152 .. ■ 








Vacuum Gleaner — ^ > — 


-4- . 








Clotiies Washer 


9 








Clothes Drver ' ^ 


. 80 . . 








Space Heater ^ 


75 








water Heater 


_ 4Q0 








Color TV 


■ VS5 - ■ ■ 








B^WTV 


30 








. RadioRegord Playe^-^ — 


9 ^ 








Power Saw 


4 








Elictrie Blanket^ ~ ~ 


1-2 - 




s,^^ -. --.^ .=;^^:^. 




Half Dryer ^ s 


10 


- — 






Electric Toottibrush 


1 








Room Air Conditiorier 


72 








Electric Fan 










Elictrie Furnace J 


llOOh 








YardLiiJit 


30 








Carige Door Opener 


■ .... 1 









If you had Uv^i W year 1900, you would 
have used only one-fourth of tiie ener^ ^ou 
use^toto; In the ^ear 2000, you will use almost 
twici ; as much as you iise today if demaid 
^ntinui| aith^^sent rate, ^at will happert 
Is demand increases? 



*TVA Power and Edison Elictrio 



I 
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|aava|tfi|ii|l^^^ investigate the need for electricity. 



id:llWe>^ One class period 
Materials Needed: / 

Activity Master ''Elactricity: Who Needs It?" that follows 
Teacher Notes: 

Use the following activity , ^ 





ERIC 



: V1LH02:NEEDS:IT? 





/\ \ ; ' ^Imagine a .day: that starts sometliing like this. You roll over in 
,_J^ouf bed, open Vour eyes, and* discover that the iTLoming seems 
much brighter than it usually does at the start of you^^day/. You 
; chebk:your^ alann clocks but that turns: oyt:t6 be no h^giat alk 
" -" is stopped at^^^^ know that's not right! You jump out of 

■ - bed and bourifi into the kitchen. The battery-operated clock on the 
'wall tells yoU that you have only 15 minutes to get t^chooVjust 
; ; enough tirpe . for a" quick slice of toast and a cup of hot instant 
^ chocolate.'. . _ " . \ . / \ 4. '.. -, 

' Before you go back to your rodm to 'get dressed, you ppp a 
slice of bread into the toaster and turn on the elc trig ranges to boil 
some water. When you get back to the kitchen, you find that every- 
thing is; exactly the way you left it-the bread is untoasted and the 
water is cold. ^ 

And that's onlj^ the beginning! ^ . , 

^ Suppose the electricity iri. your comrnurtity has been shut off 
until f urt her noticed And; suppose everyone in your fa^ 
...^^haalth^^and^thare^ is^l W^ty-04^food-4n-the:.house,^Ym:.shouldn 't 
^ have any problems. Righ't? ./ ' 3- . , . . 



- / 




Well^ without electricity how would you and your family:. 



Cook your food?^ 



Wash the dishes? 



Open a can?^ 



Make toast? 



Bake a cake? 



T 



Store food in summej?- 




^ore food in winter? 



Wash the clothes? : 



Keep warm in' winter? 



\ 



Have ligHt%i^ybur house?_ 



Entertain ypurselvesl 



Get to the 6th floor of a buil^ing?^ 



Get a weather report? 



Communicate- with a friend across town? 



I 
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!j- v^^^^ the transmission of electrical energy from the power plant io the 

^cqnsunier * 

Suggiited Tirne:~ 20 minutes 
Materials Needed: 

''Generatioh/Transmissiqn/and Distribution of Electric 



1 



Teacher No tes: 



j^^^^j-jip^^^i^^ ;Use the jfbllowing- activities- d^^^^ ^hry^^ . ^j^t^;^ 
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Generation, Transmission and^Distribu^^ of Electricity: 






'P^Ki?^^^:^V^''r'i:\^ „ . . . .. . .... . - - - . ..- - 



- Objectives: 



W:;;: . /I, ThejitUifliBnts will develop car use data*fQr their commuhities 
?; Suggested Time: One week 

Materials Needed: ; 

; : r Chart for traffio^puntv bulletih^bpardV piapam ^^pact^^^^^ lifestyli survey 

; ; "r j - ■ : ' Teachtog Sug^ 

J* Explain to the iU^^ th^^ families . 

yf%^ j: arid 

main traffic arteries arid^assign teams of three students to each of thyese spots; They: 
■o ; . ar? to count ill of the vehicles that pa^ the spot in a hdf hour interval; The teacher 

should help them choos^the be day to make the counts The studOT^ 

also tn^ to count the people in each vehicle. Include the road lea the^ school as one 
of your counting spptsv Have each team §ummaiize their resu^^ one of -tfie; fchait 
fthat follows; -^e;these;diicussion q 



What .do your vehicle counts teU: you abcmt traniportatipn in pur community? Consider 

;numbjear^-6f ppeple^ - ^ 

li Is transportation a problem in pur 

2. What cm;be dbri^^ : V ^ ^ 

: 3. Do ypu know what a caipool is? ; ^ ' 

4. What do you think is the bes^^^^ get people bacX and forth from schdoI?\ 
^ST^ Is one loMtion w^ 

Make , a bulletin board using the auto as a central focus, ^yk* the students to bring in 
pictures of any product or resource connected to the auto. (See diagram '"Aspects of the 
^lato.") Use the following questions to discuss the good and bad aspects of the auto and 
whatit has done for our way of life : . * 

L How does the buUetin board change your idea o 

2, Do you see anything w one^ uiventlon havlrig such ah influence oh bur > 
^ lives? / . ' 

3. What can be done to reduce the u^^ 

4v How could we solve any traffic problem _ . 

5. What part can you play In chanpng the impact of the car on the environment? 

6. Dfiipi a plan for pur school and completely omit care and busies, i.e., put in no 
parking lots pr driveways. Is such a plan practical for our school? Why or why not? 
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.^Av^^^ r Survey some older people who can- remember when cars were much les numerous than 
^Si®|^they are now. Use the lifestyle sunrey> how these people's lifestyles 

. " differed from ours. Then discuss. the following questions: ^ 

1. If the possessions that we have help to make up our lifestyle, how can we have a 
goQd_ lifestyle and reduce the impact on our environment? 

2. Do you know of any ways that you help to damage the environment? ' " , ''^ 

■ 3. Do you think that personal po^ission§ are worth more than things like natural 
. ' , areas, clean water, or clean air? ' - , . . 

4, - Does E good-lifestyle mean a poor environment? Explain. 

5. Do you- think ^hat the. adults are taking care of the anvironment that you will need 
for your lifetihne? . - . 



r tIFESTYLE SURVEY 



ii 't How fa;^ back- can you remember what your lifestyle w|s like? 



3. 

5. 



How did you get around then? ^ ' . * 

Dirf;|eople traver long distances on- Vacations, to and.frbni work, to vteit, tashop, to church? 



rWhat were the roads like? 
* Did you have accessto air travel? 



6. Are the forms of transportation you used still aroMfl?^ Jf not, what happened to them? 



.^.,,f|i.^7^uwhaM or-being builtrmainly because ofthe auto?=. 



^ u 
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Gjafc >BiV|il ri^'r^ 



.1--.. 



^S^^^SI^S^WIH^^ gasoline mileage. 

Ma teriab Needed: . i : , , 



Ditto that follows 
Teaching Suggestions: 




.^hitroduce the! les^n with a brief discussion on the, current ^ix^lenvbfi^^ 
prices, jjn^ the need tip pqnstryi jgasoline. Discuss the EriviMmne ntal ^rqtectl^^ancy 
mileage ratings, and how they are meant to help the consumarr^ifl^^^^^^ they , are 
only estimafesVand actual nillagfc wili diff^^^^ " >^ ^ ■ ^ f ^ ^ > 

L^^Sh^ stydants^^ ^ilesdfahCT ©yf s jniles \. 

; p^^,g^^^ ixinprts bi'the Soard^^^ 

canT then; assign the dittp sheet that follows: You 
-.,-::^.r-.^.. ipigte WMtLt<4 change the priceVof gasoline on^^^t^^^^ prices in ypur/ 

.COmmilliity/:-\''^-\ /. " - ■ - ■ ■yM-:,^---^-^ -r-;^ 



4^ 
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' " Mr. .Smith was in the market for a new^car. He was quite concerned with the increasing price pff-y,^ 
gaioline, so he shopped around to compare the E.P,A, ratings of various cars, Mr. Suiitlr'figuris that- 
•tK' he drives an average of 12,000 miles^a year, and the unleaded gas that he woul^, have to us^-^coSls*^; 
$129.9 in his area. With this information, h^triad to find a car that lie enjoyfd;and could afford to 
dnve. * ' . h^^^"' ^^-'U-^ ' * 

' ^ ' _^ , " ■ i , £. * Is"" 

' . For the next three questions, assume. yilt;f he E.P.A. ratings are accurate, and^^hat gasoline 
' prices remain the same. Find.oiit Irdw:.rpughiM^l Smith would pay.for gas td drive each^pf these cars 
Ij^^^ fofoneyear. \ ^r-^^^'yu^^'''',^ . ^ ^ v J , 

f--^ ^ / C ' The fifst car he looked at ^ad art E.P. A. rating of 20 m.p,g. fi;^-""' ' ^; , . 

. "2. The second car he looked at had an E.P.A. rating of 24 m.p.g. ^ " 
:^--*-^he-last"carheiooked at had^an-ErPrAT rating oFl S^mTp^gr^^"""^"—-- a^ ..^-^— 
: . ' "*4; How much, would Mr. Smith be savihj each year by buying the car with the E,Pi A, rating \ 
. of 24 m.p.g. instead of the on© with-ihe rating^ of WJhat assumption are you 

making that undoubtedly makes thi^^aldw. estimate? ^S^f^^ ^ ' - 

5. AssuAie t'hat Mr. Smfth bought 'the. car with .the E.P.A, rating of 24 m.p.g. He decided to^ 
bheck this figure. The fi^ti^/eftk he drove 223.4 miles and used 9.5 gallons .oTg^s. What 

„^ — _ — was his.actual nnp.g.:? ~ ^^T*^-- — - - _ _ t-^ ^„_„ __ 

6. Using Mr. Smith's actual m.p.g. J what is his driving range if his gai tank holds 14.5 gallb 
- . foCgas? ^ — 

All the Bf6nntoan about the m.p.g. of Mr. Smith's car so' far in city driving. He knows that his 
m.p.g. will improve^ a long trip. . " ' ; ^ : 4 ^1^ 

. -^^ . - ^ . ^ ' ■ . 

; ^ . 7. Mr. Sin|th decid^^vto^j^heek hi^.^^t^j^i^^^ on k long trip. He^droVe 252.7 miles and used 7.9 
.^^gallons of ips. What is his m;pi^^. fcrt^'t^ * V 

v /r-^8v^ What is his driving range when hfi is"on"a"tjip?7^ "^^^7^.^ 
" ^ ^ ^ 9. ~ Mr. Smith is plarfning'^a frip to Florida, a driving distance of about 1200 miles,or^e way. 
■ ^ 'Mow much will he pay for gas ysing his highway m.p.g. and assuming gas prices the same * 

as in his own area? ^ ' ^"^^ 1 , 

* 10. About how ■ mariy times will Mr. Smith have tp stop to; fiir his 
" V ' gas tank on his wftyi to Florid^ ^ ^ ^ - 



Gra^e Level! K-4 - . - > ^^"^^: : 



^ . Discipbne: Social Studies . ..^ ^^^iS 

. f/n"- , . - ...... 

TTi^ students wflfinvea^igate dtemate modes of trM^ ,f ' ' ' ; 



l^i^.. Suggested Time: 20 minutes / ^ * ^ , l^^j 



Materials Needed 



;^;\V'^^ Activity Master that foUdws tt''^''4:*^?X^^ ' ^ 



Teacher Notes r 



' Follow the directions on the activity master. ' ' 



1^ 
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THERE ARE OTHER WAYS 
' TO GET FROM HERE TO THERE 

Directions: With your house as the itarting point in each case, talk with your family about the way to get 
to each destination listed below a^id write in the spaces provided (I) the distance in blocks or miles (2) 
another way of getting there other than the family car and (3) the time in minutes or hours the other 
methods would take. 



SHOPPING CENTER YOUR SCHOOL 
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l^iiliiiu LJiieigj tt^MiiCeS 



Grade Level: 6 

Discipline: Social Studies; language arts 
Objective: 

The studtnt^m investigate alternative energy sources 
Suggesttd Time : One class period 
Materials Needed: 

Activity Masters ifiat fuiluw 
1 €acher Nutes: 



UVQIES AND GENTLEMEN OF THE PRESS.» 



Announcer: ' 

We inlerrupt our program to bring you this NRG^TV news speciaL LM, Wright, chairperson of the 
committee appointed to study possible energy sources for the new school building, is holding a 
press conference to announce the foul sources that will be considered and is ready to Oeld questions 
from the press corps about the choices. 



Wright- > 

Our eommiiiee has cunsidered many 
pQ^ibllities, but i^e've fjnajly nsnovved 
Our ^ chole©^ down to four. Solar, 
Geo thermal, Windpower and making 
sod gas froffl coal 

What, gAdt^ily/ li sq1#i sdsfyy/' 
v^i t^h t .. 

Very ,^i^f ^nu.^t . ,>^,^ , 

suniiyht cuti^afed on gf^ss Qf mtf, ,/ 
p^at^s u/ //I gprn^ts/ sOtsi 'um//s ' 

MuW aJij.f Jm we 111 .,1 . ^..1^. 

and hdve £u thii.jyh dl, this a^ai/w 

*^#»» 
Never I ' 

QijilBut (j I 1 / - ^ I /yi ^ ,f^,t At f ,1 
WG/i C iti^'j j/ i. f/.y if i.-g Ju ./,^ ,t 



I h^rs good 



V5l 



II i \ ti^^tiny CO. .J 
Uiif.y ^iJtfi>Si ilUtli 



3n0fy\ . y^iju n ihs 8!., jitiite.fi. It 
prD-via% ji heat anJ liyht for anirnal 



If ,1 , 



1 ; J ,( 1.15 , 



Wrights 

We can pipe \\ direeily Iruu ihe school 
to fill th@ f adiator^bf can pipe 
it to electric plants'^Herg it will turn 
turbines and generate elettrjg poyyer 
Then yvB send it into the ic^gui build 
jng by wires ' 

yriitl^uf I hs llfitea, 

U iJuatP Huvv nujgh Ui, LaveP Whgie 
IS It iLi^aied/^ Hov^'^dangbrpus iu the 
tr.^^irtjnrnent? 

US^ but oni-is liiey'rd fc^no stmam 

Is /u\\ In . a^t tj^iUfj^i ^ lU tu^ii tus/i 
PiOble n Is li'ff iJtjti^t ai J a i.il uf 
Ittti &fie, jy sijk, js A,,il |t ^_,t\ T^vs 
StJ/ir.. baJ iUtt i^tt^. .3 0. I i s. Ihm 

/af^s s£iU^<3 JfLjUf, J iJi^-,.^ aim ^.^Amr 
pfsnti sre part of th^ J^aka_,j 

ti I 1 1 ... a 



) l>dt^ 

d^esi I ( L . i Si.j 

hss I 



Wfightf 

Burning goal la puljutiriy bui we're 
€Onijderir>g gs^ifisd and /iQu&fi&u aosL 
G^siffaatfon remuifSM fftf suifur and 
other po/iutants can givs us a 

sutstiiuta fur natyral gas, Cual llqyg 
faction h the proetss or gonvertlng 

uoal to a liquid Thii liquefied eQal 
can be letiited liK@ petr t^tleurn and can 
be ii^Hspyfteu ihiOuyh exiiiing qiI 
piM^iiiies 

1 3 ih 13 ar , _ .( , , .M i! . 
I I ii^^d > • , .... 

th^ iK^ t»4. iiiiti^, ,jricyi of Pcli. niiM. 

I( 5 ilMfihtj tij .'iJijk I. J A if a tjaiysin 



Wall 



arsn ^ J 1 I . , 
Cuai n I, u ,11 tj 



i>9@ . . nil \ i ih-'i ■ 

Is I JH i .Jg I. a,!, 
tu thfe Hielvfi;, ffe/i: 



I .^M 

tai ffWS 
^ II I tl 



(l 14<I> 
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INSTANT ANALYSIS s60RECARD 

^ .. .^ The . prfss, cqn^^ manager of 'the local moYie thea tre, stood up aiid said, *'Whe w! 

What'd he say? Did anyone write any of that down?" So, now youVc got to play Craiter Wonkite and do an ''instant 
anaiysis/' 

Think about what you heard in the press conference. Without lookiTig back at the playlet^ try to list §s rnany 
of the important points mentioned about each ener^ source. Write your answers in the spaces under each enei^y 
source. Once you have nnished, you can go back and check your answers with the press conference slieet. 

WHAT DID THEY SAY ABOUT. . 

SOLAR ENERGY?. 

1 Where dues it gome troni ' 

2 Huw inuch will n gust? 

1 Wheic Jwvs It v^'Htt li,,,,, 
i ! i.,.A i, . ,n !i . ; 

» I . li. . . I ....,1 1 . , j.i^ 

i . . 4 , ^5 i I I . . A I H *f i . 

i 1 1 , ., 

1 Hl,w^ I. /utL A li U . ^ i ' 

i VS 1. , . ^ i( ^ I i . t il . ... . ^. >,,... I 

* i ti, . I . ,n . i = I i. 

<A t t'^V u t 

1 .... A 

1 ll u 1 , ,i 

J u I . , . . I , ■ , . 1 

1 I . t h . ■ » .11 . . ^ . I ^ 

N ^ t 1 d 1 f 1 t > < • > li I K ■ C M I I I , , , b ^ 

(.it 1!^ » f 3ii slU i yy it > 1 hfe ■ l:t > ^( (ail dJ 1 4- . . . j i ' . < i , s ^ , > i k 

sjji. i i ii.a >y! Ur'i * e 1^,1 am !i iii.yln Alia it^ s j. fe 'Uti^ ^ Ui » . tn,, j h. ■ -i. - . .s , - i > I i . 



Discjpljiie; Scimce 

' f ^ 

Obgectivt: ^ ^ 

Tha student will demonstrate wind power by making a pinwheel. 

Suggested Ttane! 30 minutes 

Materials Needed: 

Paper, scissors, stick (or plastig straw or pengij with cia^ei). siiaigiit pm pijiwhcci pattem 
that follows 

People hav^ harnessed the wind tu du wuik fui i^cmuii^s baiioi^ u^^j ihi^ ...iwi^) auuic€ 
for ages. In ouf own Amerioan west, windniills pumped water, ^awed wood, and 
generated electricity for half a cte^ry Froin 188u to 193u, uvei o uiilliuu whidjnilb 
generated electric power in the west Then ruial elejtnfiCatioa anu iisc of uther fuels 
began tu i€place thein Nuw that uthcj (u^h af« expensive iiiuUeni wijiUinJlb aic being 
developed 

Winds 

northeast states In Ino^e a*ea^ it ^vu/.igjs inon; Eh..r. i2 iiiihi \ cf noui » id h i un^iant 
enuugti tu be of Vdluc Pr^cticai wind driven puv^ di pK.nl^ i^ouiU ^ej.ciatc u»inii as 20% 
of uur clc4.(iit.al nGcdsi Ly the ye^i 2U0U 

VViiiJ ^/MWt,! iw.julit-a laigf^ iniUal ^m^i^ , . . i . j il . 

Huwt,/ei th. re dre oujecti^.n^ un esthtut. g*^und. a pi) Uife . iinii.Lai ii .m^c lA/inU 
nia^hln^^ ^uuld be si^^cessdiy t.> g ncratc fe.iiy ^Ignilit^uiiL ai lunnt uf eiev.t, iv h > Thwi^s la 
dUu the i rubleiu ui energy ^tuidge, ^Inw, piwvisiun nui.t be nki,Je fui iliJiOi . hcji ine 
wJ/M is ,u>t bkyv^ing AiaO. iClcnUaU iUUfti i^ciin ui^.e dt<,ut wVlild tch^/lufi lluJ .iul 

how .au ;h p.)wer can ue genarated and the Liost erTicicr.t equi| nieut to u^c 
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Grade Level: K-3 | 

Disciplines: Language Arts, Science 

Objectives: 

The students will recognize that the wind can do useful work. 
Suggested Time: One or more glass periods 
Materials Reeded : 

Windnull ^ii thdi luUows Read ihiui4^]» sKu and ^aiii^i wia..vwi iM^^j^a > ii^^i 
dpprupriatd 

iind ^ee what it is duiiig to the tiec^ ai.d I uihe^ have Awm sha»e their fv^eUn^^ i*Duut 
tlie vvind 

Neiti/er i nur jja fl 
but wticn tht Uds . K.i , 
1 tiw liid y i^^li,^ i li 1 wii ^. 
Whc.^ias &aen the Wijid? 

N^UIiCi you !»Of i 

But wtu li i\\c lu.t^ L..., .1 

I tie s^^illd la p.isisln^ t*) 



...... 1 ^ ..... U . > 1 M 1 , , 1 

* \i\ \ ckf. y j\i I Al \ Jt\^,t ihu A ijul liU wi. 

i ai Hi u .Ji it J n 1 . 
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WINDMILL SKIT 



This skit opens with one of the characteirs hearing a poem about the wind; saying. ''That 
reminds me of a story I used to know, about the windmill named Louise", He/she comes around to 

the front of the stage and begins to read the stofy from a book, as the actors pantomine it. 

i 

Once there was a windmill named Louise. (Windmill^ which is two actresses oi^ actors st^ding 
one behind the other with arms extended as the windmill blades, comes forward and curtesys, then 
moves back again.) She lived on a farm in Pennsylvania and the North wind blew strongly there and 
the windmill moved and produced power for the farm 

(Enter Jed ajid his wife tlli^) . 
led Wi^li tlli^ Uii3 heic wiuJ is uiwwin^ i ^ . 41. ^ iiiJ i , .....1. . 



U1I3 heic 
^ the fa 



elecliigity 1 

(Cidziug) Buy, ^hts'll be btSaulltul up on itidt hill! (Lnlfiuaid^lK.) \ 



IA3 the ilaJlalMi iit4i44il^a tilt. t,^.,4 i^^wt \ .A A I.Ulv. l.ii.ie ili^ VS . i .» 

iiiuuun^ ut putlhig U tufe^thdi n^i^lciii.i^ ^*.i^v^ i uii juiiiis cu ui.tll at Uie laJ d the 

iiairdtluti ltd tdkc^ uiiC blddc ,iud gives iL d pusi. ajid tlit tuu. bladtj t ^gii. bcc^iiwing^ 
LTcdtmg it IWhliJig cifecl; 

I . ^ l..^i4giil < 1 VI i . ^ • .ti , ( ( ,1 ... i. ,ii , t , 1. II t ,t. 1. 1 ..... 

,1*4 Ih^ 11*^^4 1 All wii^ii Ih li. iiuiwj . jU i ill. i.l 1 iiii D .fdKiiii *iijvfl *i ,..1 Ki\ a... , iud^;, slup,, 

dJiU guci t^iujkcd aiid Jjd i uiM and ii Lli^u 4<iti^ Ute bii^d^;^ Uui lii u^. UO 

. ..lii/ years luimc f\dU happy and ».sctul Ten unc da^ Wii.^g^. .nawg d Oii aUiw ihc sMnd l^spt 
blow.ig, bu^ the/e were strange peopie workmg iti the fieKL Ail t.fcir actjvuy A.ade \ oui^e neis/ous, 

it^ve you cy, I sfetjii d iiwivuus ^ indnilU? (wliidiiilU tiC.nL>lc5) Weil jicUhfci hdd theyj iiild llijy didn't 

seem to nutice that day either (two men enter, wearing hard hats if possible) 

A r / i t . K\y i ii,. . S-i s U.i..^ 11. .1 .... 1 . .1 

, ^^'U.T) wU. ,..lwp5 juh^ Jul I i Ik I 



I , it. i t 1 1 1 , . 1 i > . I 

^ I 1. ilc / >ll llig \ 'Jiti 1 ,V t) . j 



■ - * . ^ 

Louise had a sad face as her blades were locked for good. To be honest, she became bored. 
(Windmill yawns) The days were much longer now* Louise wanted to feel the wind spinning her 
blades. She began to look shabby. She moaned on stormy nights and, if you listened^losely, (but 
nobody ever did) you could hear her softly weeping. (One of the back arms of the windmill reaches 
around and pulls a handkerchief out of the pocket of the front actor and holds it up to the front 
actor's nose: she/he blows loudly) 

One wind day, Louise overhears Jed and Ellie in the garden (Windmill puts blade to ear in 
listening stance). Jed sounded m&d. 

Jed That blasted weather, Bllie - look at the land Q^n i gruw a thing an H . m tliis dry spell 

There's not going to be much of a cash crop this ye^. (He takes a bill from his pocket, 
slaps it into hk hand). And loo^ a this bill for ou^ power. Nu matui how wc cut bauk on' 
electiicity, the bill just gets bt^ei and bigjtsr! 

Llliij Wheic ttic wc gUiuM gel the in^Miey lu pay ihc bill/ I^^i iiKiia IIUd ih^i ^ auiw, 

/tJ 1 Joii'l know, bUlc 4 just Juii L KumW 

(iutitic. sidndittg nuKi tw tiLiu) 

t ^ A , . . t ^ . 4 , ^ t , W 1 4 , t , , 

/ , / 1 I, t >A li. J It 1. 1. , v^ , .1 . , ..^ 

(1.1.. I > i t 1 . 1 1 i t , , I 

' V . . \ K 1. U ^ I J 4 i . . . 1 ^ J , , ^ ^4 4 * • / V\ I . I , ■ , i t 1 ■ 5 



■ i . . . . i , ) 



I 



Jed: You're righlfdet's give it a try 



So. Louise went \back to work. (Jed and Ellie go through the pantomine of rixing up the' 
windmill, a^getting Wie blades ^ium again - They put it on a big tower and change the blades to 
curve dowr^ard) It ^ g artlcularly windy summer and she generated all the electricty for for 
farm. Not or^y that, Jed and Ellie decided to build anQther windmill to help them pump water. The 
, crop was savedl (Back part of the windmill steps out and standi next to the front part, blades still 
tuming) 

Ellie: Just think, Jed, a two windmiU family! 

(All ioui Join arni5 djid sing the Windmill Song) ^ 

It 

Windniill Sung 

/ iii/ 1 NA. w Uiii^ vA i.iaiMiiU aittln' un Lh& lull 

C a^^avc ) uu luuney on y^ur po>ter bin 

i 

(l^t W iii^liiilll J 111 ^iitiWij vvaLcA fui «.ivip^ 

/ 

1 Ik.; aCwU t Ol vvlJidpUWC, iU . k . . .. 



i ill 1 iwi iiv. i iuit^ ihytliiil) 

Tikj no-Ciiie seems to knou Uidi u . i*. uiai. . 
If ihcy unl> knew wlidt it k d,> 

I hen tiiey d iievcl It a niitttU. ^ ...1 t villa 



.1- 
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Grade l^ei: M ' , 

Discipline; Science, Art - -^^ 

Object^e : , \ 

The students will illustrate artd demonstrfftrtHeuse of Vind energy." ' ' " 

Suggested Time: needed 

Materials Needed, 

Miscellaneous buildliiM lual^Uula iniih ..uilui.^ . .,..^uu u » . UU wans blw..kjs 

ot wuod sdlU ut cloth Uf plasllc whegla fidfUWaic 

4 

wind IJr^e thfem t,. be c.^aiivc and nut iu^l stiCK to ;u/i^c liiv nal liung iiK ^dilbo iiid 

wUldiiilllS * 

i.i. a... I gio, , ... . , 1 ^ * ' ^i^' i . 

dvalkl)!. I'^^l tiic ^vhicics U. sec i^AiCi w.ais uclUi "dii uie siudeni^ ^Ictciiuine \ hy 

tht Willi* . ^ Hi. ! 



f . VThe student will make a rtiodel of how winds are caused on earth, . :^ 

Suggested Time: 20-30 minutes 
Material Needed: 

Cardboard or wooden box; pane of g^^ss or clear plastic to fit over the latest side 'of the 
.box/2 lamp chininiys or cardboard tubes, candle 

Teaching Su^estiqns: ^ - 



EKLC 



> ; y Cut but the largest side of the box 'and cover it with the clear materid; Cut two holes in 
the long lide of the>.boXi Secure the tubes or chmneys bwr the a short 

-candlr under one of the openihp-vUght thB cmdl^^Observe what happens: Tfiice the air 
cuiients by holding a smoking paper oyer 



4 ■ 



-Thecandte^epresen^^^^ 

through the hole where there is no canditp and then back out of the box throu^ the h^^ 
where the candle is, lliis happens because the wami air is lifter than the cold an and is 
being pushed up by the^cbld ^ _ \: ^ J : :. . ' - 
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piflciplinei ; Science 
Obj^tive: 



The student will demonstrate how sunlight can produce high temperatures. 
Suggested Time: One class period 
Materials Needed: 

Magnifying glass, thermometer, flashlight reflector, different kinds of materials (wood, 
paper, cloth, plastic sheet, rubber) 

Teaching Suggestions: ^ „ 



Using a mapiifying glassi direct the sun's rays on different materials and observe Jthe 
results. (CAUTION: Beware of flames. It is beat to do this outdoors.) 

Using the magnifymg glass, foras a beam of li^t on the end Of a thermometer and note 
the sudden rise in temperature. ^ ^ 4 . 

Put a thermometer throu^ the hole in a flashUght i^flecton Hace the btilb of the 
thermometer lo that the sun's rays are focused on it. Observe what happens to the 
thembmeter readings over a period of time. Record findinp on a chart.. ^ 
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The student will demonstrate the effect of color on the trapping of solar energy;! 




6 tist tubas with ona*ole stoppiri^6 themiomatirs.^^W^^ 
white, and green colored paper, aluminum foil 



; FU1 each taif tube Mth w^ 

k the Hdla in the stopper; Record mitial tempmtura of thr wa^^ Behind ; 

each test tuba^ place pfte o^ of colored papef and the aluminum foil. Place the 

test tubes in direct sunli^t. After flva minutai of sunlight, read the--temperaturas again 

^^ and record. Rapeait this procedure at intftrvais for about 30 minutes. What can be said 

^btiut the'fedlo* trackgrbu 



Repeat the e wrapping aactv tube cbmpletely i^^^^ 

one in duminum follr Are th^^^ 
Try to explain the diffcrences# if afly* 

A modificaMon of tH^^^ system could be the Uia^f colorad cloth instead of colored pap»er. 



The student will huUd a solar reflector and demonstrate its m 
Suggested Time: , One class period ^ 

Materials Needed: . ^ - / - - . ^ _ 

Old umbrella or similar shapej aluminum fdil,^^ of water^ tharmometer, tt^nps 

protective gloyes - • - 

>T^chfflg Suggestfonsi 





* . . ' 't- » ' » 















Rempye the handle of the umbreUa and inside darefully with foil. Focus the suii's 

rays with the umbrella on the baaker-of water. Hold the beaker with tonp or protective • 
glovis/ Rf cord the initial temperature of the water and the temperature after five 
minutes, Gompare resulti; Guide the students into a discussibn of the potential use of 
solar gnergy to produce steam to jrun turbmes, heat^ honies, - and Jo _cQok food. 
CAUTION :dol not let eyes get close to focal point i . . 




" . * "-'^fD&ipliner Science ^ ^ . ^ 

' -k^/ The Jtudent-wUl construct a workable model of g liquid type flat plate collector. 
, ' , r Suggested Time: 2-4 class periods . 
' ' Materiab Needed: ^ ' ' ^ 

Sea worksheet that follows 
Teaching Suggestions: 



ERIC 



Use the student worksheet that foUows to have teams of students construct a solar 
collector. An information sheet .on solar. coUectois is also Included. 



-t- o 
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Constnicting d Liquid Type Flat P^^ Collector 



: ObjqattPe^Q construct a workable model of a liquid type flat place collector^ '" - ''^ 



Materials: cardboard bdx^^-iOO centimeters long and 30-60 cantimatfrs wide, a funnel; two 
. ptostic jugs, some plastic tubing, plastic or dUct tapej a thermometer, some cheap plastic^ and jome 
extra cardboard or styrofoam. ^ , . ' ^ 

. , . • . ^ ' ^- I .... . U . 

Procedure: , ' ' ^-^j'- ..' . ' • -. :■■ ^ / 

- 1, / Cut the box down until it has a de]jth of frorn 10-1 5 cehtimeteb* f : / 

. Piai^e holes in-tha opposite ends of tha box as diown in t^p diagramV 



\^. r Jln^ lA^ plastic tubing fato the bwc a iridicafed by the^diagram^ It may be^eces^aiy to v 
I >ttich t ^ ; . v / ' : v . ; 

Cbyer the collector with cheap, transparent plastiGS and tape in place to insure a tight seal, 
:1rha trarisparent cover lis called glazing/ A second layer of plastic should be added but apply 
~" in sucH a^^ 

5- The sides and bottom should be insulated by adding anbutber layer of cardboard or styfofoam> J 
Be sure air cracks; aie seal^^^ cut so they are a little high and this 

a raised edge for appUcatiori of the second layer o^^^ ^ 

6; A funner cah be attached to md in circulating water through the Bystem or a plastic jug with 
. a hole in the bottom can be attached. 

TT^'Aibtherplasflc^^^ 

meter can be used to measure the increase in temperature. _ ^ ^...^....^^.^^^.^ 

8/ The jug can be insulated to aid in maintainiiig the temperature (becomeaa storage tank much 
like those in solar homes). ^ 

9. A return tube can be added to permit recirculating of the water if a small pump is available. 

10. The collector works best facing the siin and tilted at about a 55^ angle (^titude plus 1 5% 

lb 




.1 
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!\^7;pver-^20%" of Pennsylvania s energy . 
^^^f^JJif J^qonsumed for Space heating^ hot 
;^i^atar heating, and air conditioning. 
. Solar energy is well suited to provide 
part „ qf ';thaVlow temperature heat 
■1 to^ tasks ""inquire, and the teeh-r 
nology for y utilizing this energy 
IS ■ advancing, rapidly. Solar enirgy - 
has tha^^^ potential ' idpilflcm 
reduce Pennsylvania's fuel consump- 
tion: in the future If bajrifers - to it^ ' ; 
use can be ovarcomp* ; ^ ' ; - . 



ie^biggast i^b|tacla^ati;^> 
price. Solar ariergy' systems are mbr SPACE 
axpaririva^ than - cortventibnal ones ' ^ . " 
(oilj gaSj or aleotric); vMoreoyar^ a 
convan^ipnal backup heating sS^stem 
is stiU a nacassity in^^tha northern ^ 
. atas^iuchdiMLJPa,.. becaus 
. solar ener^ system cannot supply 
total haating ' iequireinents during 
the winter months. - - - - 

The two basic dpmponanjs of a simple home 
system ara solar enargy^^ collector panels and an 
anargy storage device which stores Mat for use at 
night or during bad weather when sundiina is, not 
available.^The roof-nriountad collector -j^^ 




ROOF 



_c0ntain^jyaak jn ab^rb the sun's 

radiant energy to heat fluid circulating throu^ them, V 
^ The heated fluid then flbws to the energy storage 
device where it pves up its heat before returning to the collector panels to receive more energy. 
Solar systems can convert about 50% of the sun's radiant energy into heat, % 

In solar hot water heaters^ the water itself can serve as the circulating fluid and a well-insulated 
tank holds the heated water untU It is needed. In space heating systems^ air^ or more often water 
(treated with Mti-freezfe if riecessary) is used as. a Circulating fluid, La^ge tanks of water, huge 
bins of rocks or pebbles^ pr tanks of special meltable salts have been used to store heat energy for 
solar space heating systems. " ' 



REMEMBER: Many of out convention^ energy resources such as oU^ gas, and uranium are not 
expected to last through the next century ,^As these fuel supplies become more dlfflcult and diffl- 
cult and expensive to obtain, new sources of energy wUl become more economical substitutes. 



Source: Pa. Energy Primer (non-copyrighted) 
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p^ipfinf r Science 

'.-^/'Objective: 



If ■ 



- ■ ' : : ^ ThiEstudent Vili construct a diorama tiouse whicji Uses the suh's warmth for heating * ~ " ^ ' 

• . Suggested Time:- 2-4 class periods \' _ - . 



Materials Needed : 



/ Xardboard^or other,, materids^. fo^ building small houses, small dishes of .water, . 



thermometeri 




: ^ clp^ into^a^rooip on the suhny ^de pf ttie sbhbol bulW 

y takf them, into a room on thft shaded to^ they could'ftel ariy 

' diftarenca m th^^a^ ■ 

^^G^ide 

^^^te^ sun s wmmth for heating. Encourage the use of different materials and styles.; . 
Place thp w 

: ehl^^^ RSeord th^temp^i^ ef ttie iir or of i^alldish ; 

. of . water mMde each house. After some period oVtimfy cKek^ 

. xecprd, pjscuss ppssiWe reasons for any dlfferencis^In temperature in the vmoui! houses* 

Which has the best design and ma^^ ' V 

XAdaptM^frpm^En^rgyjand ^Sca^ 
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. Discipline: ^ Science, Language Arts 
. Objective: / . < 

% * TTie students will do research' on various energy alternative^. 
Suggested Tune: One week ^ ^ ' 

Materids Needed: , / 

: lEncyclopadias^ peribdicals, books, and pamphlets 



Teaching Suggestiora:"^^ 



t- K 




; Divide tlffi^ class into several ^ups. Assign each grojup one energy alternative and have 
;^ them research Md report to the^class as fusion. Solar heating 

and coplingj solar elebtrlcal genetatlon, wind powers geothermal power, energy from 
ocean thermal ^adients^ bioconversiqn^, and other alternative^ ypu or 4hf students, may 

-suggest:.." ---^ -^-—-^ — -~v— r — ^--'^ — ~- , — ^- r- 



1 



ft'-- 



Energy Conservation 



/ 
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teLavel: : 5/6 - 



Discipline : Science 
Objective; 



SWde^its will be able to read their home electric meters, Studfents will help their families t \ 
institute conservation measures ito'd compute the amount^'of electricity saved. " 

Suggested Time:/ , . 



Materials Needed: 



jawini'1i'iniiji>?"v^ 



i^Woflcsheets that follow 



Teaclwig Sugg^tjons : 



Reproduce the actiiaty qn :the next two pag^/foreae^ an excellent^ 

pfojeet for itudents to do with their parehtsr assistancer at thi ehd of 

the wefek of coh^rvation maasures:^ - - - ^^^^^^^^ 'J^^^ 
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Student Acidity: . Reading Electric Meters 



1 : On the wall of your home you will find ^n intriqate glass-enclosed device. If you are like most 
;/ people, you seldom pay any ' attention to , it. Nor do you need to, for modem electric meters 
perform their job so aceuWitely and reliably that you need never to troubled. Every month or so, a 
. man from your e to read it, and1ater-yQU"^&^ billed for the exagt- 

^ amount of electricity used in your 'house. Thi^'activity is designed to* teach you to read an electric 
meter so that y^ _ ^ _ .r- 

^ .Through your rnM^ s glass enclosure, you can see a tevolvin^^^ jiieries^pif. 

V^ifl^ ^d pp 

r--^ , a^#ally quit#''Simple; defennmW the spaed ft; which the disk 

mbv^:^ ^e niore; electric^ faiter;it turns. Each: revolution reptt^ of an i 

^^^legjrip^ih^ 
V '^ V thrpugh; i saries of gea]^^^^^^^^^^^^ 

V" bulbybui^Si it . usa§. 100^ .^^^ watt-hour is- such a: small unit of 

y energy^ y our elactric utility ;Compiyriy usa equal to ^ 1 ^00 c watt-hpuis-a kildwatt*dur-t6 ; 

c measure the y \ v * v 

CPriction -*he_m^i?I: J^j.&ll Wjth^l^ sXiteni ^ ^ 



which uses a ma^ietic field to float the disk ahd its shaft In wr;Tb M 

by tha magnetic suspension and other designlfiaturas, the m which keep its 

intariDr free of dust md other cQntaminants which can causa innaccur^t© mater registratiom Meters; 
' have, changed a : great dfeil In the last 20 y^aii/They have; had to, "rilevisiohs electric hedtingi mbi^ 
lights, fraazersj" ^^a^ heaters, md other new appUancas have mora than 

quadruplad thg average ;fiinily^^^^^ of. electric power. Twenty years ago a meter ratad 

at 600 watts ;,was enou^ to me average household raquiremants,' Today's matai^ ara capable of 
handHng^up to 48,000 watts/ * 



Two types of meters are used by electric companies: digital and dial matais^ The^itarmater 
is rSa4 directly from left to ri^t as shown in Figure L Readings on so Ae digital maters are obtained 
by multiplying by 10. Your local utility will tell you if this is the cas^ your area. 

- ■- Figure 1 

Diptal Kilowatt-Hour Meter 

8 2 9 0 ^S,290f)cwh 

, 0 8' 2 9 0; \ P8,290kwh ' / 

0 8 ^^ 9 X 10 -8,290 kwh 

Mogt meters have four or five dials. (See Figure 2) To read such a matar, sjand directly in front 
of the dials. Read the dials from left to right. Some of the dials move in opposite diractlons from 
each other, but regardless of that, always read the smaller figure when the hands are between two 
numbers. For instanca, In the left box of Figure 2^ tha reading is 4682. 



If the hand of the first dial appears to be directly over a number, read the next dial to 
determina whathar or not the hand has.passed zero. If It hasn't reached zero, use the next loweif 
number on the first dial. The reading on the dials in the right box should be 4982, 



: Tlie\figares on the dials represent kilowatt-hours, which signify; the nuniter^^b^^^ 
flowing through your metgrmultipUid by thi length of time, = 3 J . ■ \ " ' \ - ■ 

' Figure 



Dill Kilowatt^Hour Meters 




use of alactnctty and sM ; 



Read ydiif alectrie mater at homa and radord^:^ reading, 
rkaad exactly one wefk later and «cpi^ the reading, l;^;. 



Subtract B from A;to determipa kilowattthouiB used during 
- ^the first week of the axperiraent. : v : A : : ■ . _ 

During the second waekj eneouraga your family to cpneef^a 
all t He eie ctricity possible* At the end of the lecdhd weak, 
again read the mater and, record. 

Subtract D from B to detartiina ■ the kilo watt-houre used 



- , the secoiidweak of the exparima^^^ • 

Subtract E from C to deterrtina how much alectficity your 
family iavad over the previous week. 



'A, 



Dr 



h Ware you successful in cons^^ 
.2. If Wou used more J can you explain why? 

3, why would somione with an electricity-heated home have to consider the temperature during 

le two weeks? ^ . . 

4^ List all the energy-saying steps yd 



o 
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, Disciplinesr Matt, Soqial Studies, I^^age jbts, Home Econoniies 



Objectives: 



\ - The student will'ba atle'^to caleulate-the amount, of .electriQif|^*used_.in tim lighting^ fixtures in, 
- Lr^^-Ws/her classroom and schoolbuilding. — * , --y . " V- - " 

■ TKa student^iU estimate how much money hls/haf schoDl woiildiBe able to save by reducing 
' ' the^umberof lights by 1/3- , . / - - ' ' - - 

-The. student will compara/cohtra^^ • ^ ' 

.The student will prepare a lightiftg consen^ation plan for his/her school > 
The student will apply the pmciples learned to a hom6 lig^ting^ plan^ 



Suggested Time f f Three 40 minute periods 
Materia Needed: 



Diffarant kinds of light bulbs/ a light metar (if avaHabla), worksMfetithat follow 



Teacher Notes 





The following definitions and tables will help you in this activity: 

Incandescent lamp electric bulb which ^ows with intense heat and light (fllapient haatad 
. by cuirent). Called hot light.' Efficiency increksas^with incrpasirig 

Wattage. . - '-^ I '^".i ) ^ 

_^k_^Lj£Ti_— 

Fluorescent lamp tubular alegtricriamp. Light produced by fluorascpnca-ofvpholphoit 
— — " coating the inside of tuhe. Called cool light. Givfes i 1/2 times as 

' many lumens per watt as incandescant bulbs. LastI 20 times longer. 

A unit of measurement of alectricity " 

1000 watttf * . . ; 

a meaiure of light output : 

pot transparant . I ' " 

surfaces which cast baclc light • ' ' 



Watt 
Kilowatt 
Lumen (Im J 
Opaque ' 
Reflectances 
Foot candle 



the illumination on one square foot of which is one foot away from a 
standard candle. . P - 
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LIGHTR^JG FOR ENERGY 
CONSERVATION 

OUTPUT OF VARIOUS TYPES OF LIGHTING 



Type of Lighting 

Low Pressure Sodium 
High Pressure Sodium 
Metal Halide 
Fluorescent 
Mercury Vapor 
Incandescent 



Lumens/watt 

100-130 
80-100 
40-80 
40-80 
40^60 

7 7 



\ All ... 1st,, 

dbtiCiiitjiy 
exhibltlUi, 
1 ibf af ) 

I cadi. .^5 ii . . 

study Sk note 

*tc L .1 . 

I I lUc/f^ 64 Ai 



1 . 

32 



1 i > 

/:> 
u 



3u 



70 

>() 

/() 

/{) 

10 



1 

Hi 



)l j 1 1 1 



; REFLECTANCES 



Walls should be 40-60% 
Ceilings should be 70-9Q% 

Floors should be 35-50% 

Silver 
Chromium 

Aluminum: Polished 

Alzak poUshcd 

Stainless ste^l 
Clear gldSS or pU^Ui^ 
White p^Uit 

White porcelain cjiaiin^i 
White plaster 
White terra 



90-92% 

63^6% 
60^70% 
75-85% 
50-60% 

b iu% 

/U t^U /t 

60-83% 
90=92% 
55 80% 



White porcelain enamel 
Limestone 
Sandstone 
Marble 
Gray cement 
Granite 
Brick: red' 
^ light butf 

dark buff 

WuuU il^ht bh^h 

liglit uak 
dark uak 

walnut 

1 .111 . I 1 ^ t w wliiLc J ,4,, 



60'83% 
20^0% 
2040% 
30-70% 
20-25% 
20-25% 
10^20% 
4045% 
35-40% 

35^50% 
25 35% 
10 15% 
0 12% 
5 10% 

/ D 90% 
50 70% 



1 



ill.. , 

with the ci^Ah II 



^iiili . t, .5^ 4 133 I ii »1 . i l^i I 1 ! .. t J 1 ^ i.gli t Mil .a 1 . i ,^ « i i.i . 1 , 1 ' i ll 1 t ^ i' U ) 

th.> a^ twity 6> d( i^tilo piiig d SiA'cn h'u/i iuan .Dr tht'lr ^.vvn hoiL i.i updi I liicn, s Use liie 



A i 1 11 , li U ■! i • 1 . t 1 \ ! { . 1 1 t I > 

I f > I 1 . ! .1 U> ' U % ill i Id J 3 



li 1. 



.1 



1 1 li 



L 1 
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BRIGHT LIGHT • A COLONIAL VIEWPOINT 

The first way of lighting the house of Colonial America was by use of Pine-Knots. These were 
gathered from the fat pitch-pine which grew in abundance throughout the Colonies. These knots 
were referred to as candle wood and were the main source of illumination from New England to 
Virgroa in the 1600's, When burned, candlewood emitted brihgt light, smoke, and pitchy tar 
drippings. Because of this, the candlewood was usually burned on a flat stone in the comer of the 
fire place. The pitchy tar that dripped from the pine knots became a valuable trade pruduut of the 
colonists. 

Until people begdu tu raise duincsUc animals, LdiidJes Wi^i^ ^i^aily iuxuilc^ soliiiiM iuui i^wui^c 
dpleca. aniniaJs were dumcsticaled , frugal farm wives saved every ounce qT tallow Wick;, were 
spun from hemp, goUoa ur inilkwccd Making candles was an autumn task, and a haid ujie the 
enlirc winter's stuck ut handles was m^dc at one tiiuc l wu im^^ kettles were placed on the liie und 
each was filled with half boiling water, half tallow. At the coolei end of the kitchen, two long poles 
were laid acfuss the bawks ut twu chairs Aciuss these pules were pU^ed smaller sticks i^alled candle 
rods To each candle rod was atlawhed 6 tu 8 wicks A lud with it^ row uf wicks was dij^pcd lutu the 
Uielted taJluW aiid then ietuined tu Itj piaffe di^iuSb liie p.dcs Cat^li iwd wa^ dipped In tulii ouuUn^ 
betweeii dips The ..ttndl.;s ^fcu- Uiitll utiei db.*ut 30 dlp^ thtiy wcie ttie tiU^-kneas dcsiicd 

^ - , ...» IL .a i, 1 1.. - , uoii .L.M .1 I , ,1 I , bil. I i 

. id 4i vIk.^ ta niuji K^^pt bee 1,..'l;s at ihki.A. lui tlic wua is tUe hui ey 



.1.. ^ iUi bi.ie III. II di\ ping tilti* lii t,dluv ^ d. ii is H.im i ..n 

i . *loiil3t . fwu.id th^l til*., wil 1 i . . ni w 1 jltS vVa^ ^ .i.. i li 4 li t ■ , . . , . » . i 

, l^inps I .>*.>tli4;4i wli il^a ha c a v^aiiidbL; inil^jilt,! t^iiliud ^piiia^t.e.l iii tl d ;ii in. l i^ 

SpCi ,l^wetl ^ aa i4sed Loi aidK»llg ^.i».iU,*.a au^ li la sJld ti»at Llit^je , aiidlt;a t > ' tli tii.ea llu, 
llglU uf a tatiMVv .aiitii > ai.d ha J 1^ lu lliuc ds \ Ig a dani 



■ ■ ' I ^ h>li^ 1 ht= iia.i ll ) liavl 1 ^.li dUi Ul. ii . i 1,1 1 , , i.fi dn, 

Buit da.nps ivefe lilled vvlth gTLase /i oil^ 'diid . piece ot a . :Aii)\ c/v rm 

liiU# ih*^ ull InMii Uils Vs hk Jrippili^ ^ wuj. . umu a dtid *K^^ tL tne 



iOWi 



il uli 1. 
.6 spoui 



■ t .1 -id I liUii ai> 1 AW 1 1 f 11 ui llu ili,... 

fb.iii I 1. ti.fi . jl . .d ail i ii 1 1,^1 s 4, t , Hi i.ili , i, . i i, 



lb. a ^Vt, 

h^ 1 .11 ,1 (1 d.-, 



.nd, 



j 1 tl! [ U J i.l . i 1 

. li ) ill, ii ahi * ' c I i i »M i i ; 1 J, . ; , 
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The first practical matches were Congreves invented in England in 1827. Eighty^ur of the 
matuhes were sold in a box for twenty-five cents. , 



Unscramble these words that relate to methods of colonial lighting. 



1 . nekstoip 



neldac^ 



dowo lednac 

iuWtiil 



3 -^itvvk 



4 .\yi:3Vvdb 



Hi, not \ k .^UiM t.ii'./i blank ta a sAx.k- 



vdiL.il u > w t i Hi I ^ ' b ^ 1 V ^ 1 i t i lit 



i 1 ! i . 



ii 1 . 1 1 . . 1 



BRIGHT LIGHT 




HOME 
"SAVE A WATT" 
PLAN . / 




Look arouiid youi home for ways to save on ciculiitlly used fui lighting 
in spate bclow^ wrlli; down yoUi idedS. Gu ahead ihliiK k-vjiiseivativj n ! 



I 




'SAVE A WATT" 
IN MY HOME / 

I. Cuunl the lighting fixtures in your humcS ui apdtliUQiiL (sunic; laiu^Ja havi. niuie ihan 

fixture) 

3 List ihe lUil libel ut waltd tui ea^h Liilb Ut i;^. it ii/v I , , ! ^ ^ « ii I. iim 4 , . .i ... iiiiL^ , I 

I dv 4^ t,' < 0iii^iikU<^i 

I bOw oulb ungandei;gent) pitjvidws AjJ 1 n 

1 40w bulb (iiicajidascent) pruvides 600 lin 

I 20w bulb fluorescentje piuvid^s 1 600 iiu 

1 40 w bulb fluorcs<jence providea 2850 iui 

...,|w^. nlt.^.a.j^i.. ll^i ill.., I 

4 * . . ^ . » 1 tl . . , 1 . i n , i 

3 4J ^ . .11 4 4 1 , 

I 1 1 i i I 

II ,.. . . J .t. K , , 



i 
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"SAVE A WATT" 
IN MY HOME 




10. Chart this inforinatluii fur a week 



100 



p ... Kwh 



SCHOOL 




Look druund your classruuin and your &chuul in geneidl lb clectiiwity bcijig wasted Ui the way 
thijigs are lighted? Probably %o. In the space beluw, write down your ideas of as nmny ways as 
possible that energy tut ligluuig could be saved Cuiibider in your ideas the dlffcicnt limts of the 
year and dltfercrU times ut day U 

All c^AdUipl^ «^UUiU ij^ that y*n ^Oiiio ^ Ui. li^J.u wiil.l £i ^ ... _Ai,,KAj i . ,Li, i n^i 

aL least ^ 8 cx^anipies yoitibclt 



|u pb.*^y it . i,^,ifiJ|| f ^ ^'-ii ^^'(^ 

3 I el..* J duj Ai»j(u U.t[' k4^h i- ^tj't^ 4.,Jl. 14 J( ) 
» I i I.' ! 



SCHOOL 
SAVE A WATT WORKSHEET 



NAME 




Count how many light fixtures are in your classruuni? 



How many light bulbs in each fixture? 

How rnany light bulOT^e in your wlassruum? 

tiiid uuL thi; ailluunl uf Wdiidg^ lui 5^i^Al Lulb i ^{LuldU lii^, i^.t^i 
wattage tur cach fixture 

b^tljlidte huw nmjiy huiii^ iho ll^ht fiALui€$ aic 

number of wans by number oi huur^ ustd and divi lUig 
by 1 .OOu. h,jw rn^i»y kilowatt hour^ do (he fi>.iures turn i/i a Jay :^ 

I ft u \S^€k . 
In a ^ fcSfct/ 



it ... , , 1 ill 1. Jucs your K.i^ m.^, in 

> y £. r 

It . i 11 1 ^ of tfi^ngHti in yo*., , . 

h^w Ml KlK A/^i, iijwrs would you save? /^ai ^ U^. 

t i ! f a i diif 



If a .sllvJ ^ 1 1 I. . . . i J , . . , . . ! , . t 1 J ,1 i, 

cost to run x\ t i in our •;^lassfoom I , - (. l ihi 



.1 



Grade Level: K-4 
DtocipUne: Social Studio 

Studen(S%iII suggest ways lu save energy given Uineienl siiuauuas 
Suggested TijTie . needed 
Materials N^U«U, 

with Oitly iibutit 5l^ pcicciU ih^ uild^ p4il th it uu;^ pQi Ciil /l Uid Woild'^ 
cherry have *A^a54ed cneigy tn th,i t^^isl b. ^.^u^ it ha^j l^cen ^hi.ap and i.Dii.iJaiil ui 

we thv^'ighi Iv^Jay with fu^l i-iK.i.^ laj/ljjy cs^.ai^Lln^ an^i wltl^ py^liuii^ Ci.v>i^uiult^ 
GUI. JltU>iis uiid uUi depetideiH J uu ioreign uil we ^sc b^ginni.i^ iu i\ jUze that 
conservatkMi is ihc Lt.eapcsl safcit^ 1 1 -anest ,,.id .^iseb^ wu^' to cupe ,vUi. uur energy 
piubleni Uil ^ ahuil iciiii bi^jig Ih.^ need fui cdu^aili^i< u> ^iiau^ ; beh^viwis and 
attitudes ^.tji^ je. iilns uui u^e ot ^ ,iCi^^ Ihy..^ jlUi Juiti^ ^iuJ lUn^i rEtiuiis iic:^ ili^al^iik^d Si> 

that stud ints can think i ritiLally aboiu how tiiey and their tamilws and ichools can save 

t^iieigy 

11.. 1 =11 i..^ 

ftep )dy^<; ... . it J , , . . J . , . i. ! 

Jc«.U w hr h .1^ ^ h. 1 ^ i • 1 1^. «i u ; tt , ir . u 1 i i . ,i n i / . L m . U'- i • 

to savt energ) Have siu junts po^-. aj ai wi> ahx r.^av^ luliorui j^s poa^.ibK 

i 1 i ^. ^ t . , i , . . . . 1 !. . i il \V I t 

M I ;i,i^lS . ^l.i li^ Oii. rs i.iu^. iwj.i ^'1 h 111.; atiiJ iiita HaV^4 ih iii ^il* . ■ . 

ill iiialUil Is cncn^y iJig and \//[. %i la Hit^. |) v^ti5lel,ll HlVc sh dCiiK^ .i i. , i >t 

*.iiiu^lnfe I, t.: iltualh li ti. * n.^Bi i llHta A. , ihi. i>as,k i .a,L ilA iUtUi* I tJ'.ld 




DINNER? 

Situation Card #1 

It is a hot sunimer day and Mom aiks for suggestions for dinner. Would you:. 

A/ Pila in the car and drive to a drive-in restaurant. 

B. Tell Mom you want roast, potatoes, bread. 

C. Start the charcoal in the outdoor grill for hamburgers. 

D. Eat a cold salad. 
' E. Other. , . 



CAMr IN IHL U AKK / 



Situation k aLd I 



You V uiuplii^ w 1th ^ Will 1 aii»il^ ^ . . t . , . i li, 1 1.. 

b^foi'e feoing to bjd, ^ould you: ^ 



111. , i * . ., ,4 J Im>uK 



B Uac tlishllght ii, yuiu lent 

C huijet abuut i^adtag aitd slii^ 

D Ciu to bed 

M Other 



\ I i^iLjl Oli h.f , a J 

b 1 earn to g.^i .1. . 1 il > ^\ 

i 1 ^ain ii> tak . sKi^ ^w, ^Mttia J * 

I) l ake ^i,iuJ^ bath eai .11 day. 
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Situation Card #5 

It is very cold outside, the house doesn't feel too warm, and your sister is not feeling well, 
Would you; . m 

A Turn up the thermostat so she doesn't catch a chill 

B Put warm clothes and a blanket on hei 

C Start a fire in the fireplace 

L) Other 



tlwn ( ^i.l Mo 

f 

\ \ k .A k t.tk 1 1, I. , i 

ti i\ci\ Ddu p ii on 4or,n wiii^ii^x 

C 1 m il up irit; li^el tliUBLat 

i) ( U;^ii ih^ wli4ldiu^ 



lit; a liUv I t 4 . > . . 

^ 1 i.iu^ .1,11. . , i Mi ii u 1 

u Usa tih; li} i a Un, iiiuw 
i Dry sill,, J Kja ij wl44i ^vci ^1, 
IJ Uthci 

1 



li 1 ku . nil. 

( I 1 1 ) t I ill Ul . 1 : 

L Uth;,, 
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IP;-* 



j^y-yJi Hy a jM igiajU^^ ^ — 

The ghiid in the iUustration has i ^ort sleiVid shirt pii' which indicates 
she jnay be cold; She eould put ajswiatar ofl ihrtead of turning 'u^^ 
thermostat ^-S.^-V-. : ■ .v-.;. -. / l^^/v -'^ " - ^ V^'/'^- 



V C ;- ■ • ; Qth#r jogm t he ^ wmd ^ W is o pem The . dimft frbni Jhg ^^gdow^ 

. 5 will make the ftimace Woifc harder ^nd use up more energy. ^ :\ ' ^ 



1^ ^ 



11/' 
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...... . ► 











HINTS: 



ewe* 



Task Ughttag v is all that is neaded for this boy to have proper light 
to study. ^ . > 

Fluorescenc© instead of incandesaant li^t bulbs would ba an added 
energy saver. ^_ _____„_ l;; _ „ „^ 
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,v-. ■■^*-..'<=- M ^i'- -^^ : : • . 




:y Both pvans ari in ue^ and Qrtg hi^ baen iefl o^en, perKaps to haat ■ 

' - ^ ■ ' rtfif kitchen. - - V - : ' : ■ ^ . ■ " . ■ ^: . , ; " \' ; . . : *.. ; 

. ' V v A V • One buniar ii on without a on lt and both pans are boiUng over, f 



Much enirgy can be savid if meals are planned to use as little cooking 
area as possible. BVan* using small electrical applianc^^^^^^ of a 

range and oven can sava anargy. . * / - 



ig pans to the right Burner, using lids, using correct tamparature 
to cook all save energy. . ^ • 



^^^^ 



Ls/?^^'^'"S what you want out of the refrigeiator whUe keeping the 
' .. ' door oppn is an eiiefgy wastir. . 

.^HicWylopmins^and^clos a refrigirator doot as few-times as, possible- 
will save energy, as weir as help to keep the refrigerator frost-free. 






fNERGY SAVIR? 



ENERGY WASTERS 
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HINTS: ' 

Did his Mien askgp in his favorite chair , while the fire is blazing 
and the TV is on. . ♦ 

TTie open fire (without a sCTien) is a fire hazard and an energy Waster. 
.Warm Air is drawn from the houie ijp thS chirhiney. The furnace 
works haffler to wami up the cooler air left, A wood burning stove^ 
^ glass doo^ in front of the firepIiQe would Impibve the energy efflcien- 
Qy of the fireplace. Closing dampen when the fireplace is not in use 
will al^ save energy. ^ ^ > ^- 



Someone should turn off this TV whUe Dad sleeps! 



If 



HINTS: 



In this illustrations th^ cat is thi only om to haar wlikt is being 
Goinmunicated on the radio and TV. - . 



Radips ^and TVi should bi turned off whin no ona is in the fO0m. 



t ; ■ iiiv ' 'i 
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1 ^^^iHi^:^r^j^--r-^"«vjr^?ij:::'^^ 



HINT: 



This is a typical situation in many flomes. Artiflcal liglit is used instead 
of natural light. Blinds should be raised to Jake advantage of thys^^^ 
lights and inside lights tumed' off. \ 



i. 
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HINTS: 

An overflowing tub wastes hot water. 



(a large parcentage of the energy usid in a househ^flTofis^o^*^' 
heat water) ■ . ■ . % / \ 

' i ' , ■ ■ ■- ■ - ^ i , ■ ' ' ' ^ . ■ - ' _ A 

A quick shower maximizes energy efflciency. ^ 



KJ 
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HINT: 




Jhe classrboitijjs hpJt;,so thej^^^ are open. It would^ be bettar to 
/ regulate the heat aM keep thfe wind^ 




^ J^:^ Ji^ GhUdran-did>n^- wear-^ai^ clothes 4o -school- as they-should 
^^-^ r ^ ; whan the schodUidecidad to save energy by turning Sown themostats. 



Frequent activity periods are needed in cooler atmospheres until 
body^temperaturbs adjust. 

Hats and wann socks and shoes are importint to keep in body heat: 



; It) J 
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HINTS:: V ^^ 

; ^ ; he could /help save energy ^by aSiiJ^ii^^^i^rt^ 
qontainers or alumlnuin cms which^^^ 



210 



ERIC 



A. 



HINTS I 



V ;If thes© children are down-hill- skUngj they are. usmg energy because 

V of transportation to get to' thq ski area and energy used ir^ ski lifts; 

If they 'ErevQfQss-couptry skiing near, home, they are saving energy^ 
Snowmobilers are usmg gasoline to power their vehicles. 





i lUw^ ... I . 1 ...A , i, ... .. ... I 

5cttli44| llu 1 iliwattilj it, /8 \^ 111 ..ivg 111 jii , >i.4Jiiii>n.;4l wHl, 

iA^ .4,1 I.,,. 1 . . . . i I.. . .i. 
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Grade Level: 6 

Discipline: Science, Social Studies * 

Objective: \ ^ - ' 

* StudcnU wUl compute ihc dinount ut muiiey that une leaky hut walci Uu^al i.uaL& in unc ycai 

Suggested 1 uiie . 
Mdteri^i^ Needed, 



1.4. vat..* Km. . . .i- I-m - ' ' - ' . ..iUl.^ . i» , , • ■ .1-, ■ < 

tuctn. sybicui Fui easy ^unv^i ^koi. u# ihUM wUi^.a; , dboiil 30 iiii 

^4.,, 1 1^.. t ...1 -1 .4 . i 

lli^ null ij^i i t II .KliiM !i^>i ■ '^i^ ) 



ill.. 1 1 !.!.. . .1 I' nil K *i i j^^. ) ^t4l 



, 1 



.1 ll 4:^1* 



i 1 > 



]i * I < i i ,1 iii. 1 s i i 1 ' . 
V. , 1 , » ill ^ > u i "is^ 



.1 ll . 



i 



.1 iC.. 



Questions: ^ Refer to pages 22-^3 in the booklet Our Enetiy Problems 
and Solutions to answer the following questions, * 



. 1. How can a leaky water faucet be corrected/repaired? 

2. The hot water heater is the ' l^.^^^.l ^u,.su,nc. ul u-,..-.yy ii.c 

home. 

3 Hut water mu^i tlow fruin \\w hui^^Ui Uiik ^ uu* t.a^wiucni c., ^a. h (u... i.. ii,, Uuu.. 

Huw can the energy relcasedXOy Ih^ tiaii^tei IfuuiiMh the pt^c^ Uc ininJniUcd 

Wily la It whdapei tu take d ^huwdr lu^U.^a ..as^.r 

(Yuu might try the te^t on page 23 ut the boi,kU t ) 



Uiuit-i Whcit t ii t iHilatatK.e^ lUi^Iit il I,,. .Ii^.. 



1'^. » ■ 1.1 . I .ill 1.. .i , i 



Jc^^r. J5 4.Jt^Llua ^Mina ^i^k. lilt UiUj .it U,^ ^,4i».i iJ. |. \.k ik» l^c ct 

v\i..... ^ti.,.AA ii ,t V .... . 
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Grade Level: 4^ « 
Disciplines: Social Studies, Home Economics 
Objective: ' 

The studeru?^ will discover ways Lu save ciicigy m IhcU huincs 
Suggested Time. One clas^ peiiuti 
Materials Needed, 

leather Noit^. 



f 

( 



their dUtOhiubiici Ofthatt\iarc 40 p ji.ciU u^c 1 i UiOnie insdU iM iiU .uiiaiuui ing 

5 peicent tui ticalUlg Water 4 .j^i.^yA Uii ...^wkli.^ 4 pciJw:i!i tu. i^!.lfe^iatl<ni uiiU 1 
p.iccnt fOi ii^iliiig Mvich ,J thai ^flwig) la wastL,! .)i aul ^^^'^^i ettUh;i»ily I'lup^i 
iiiaiiitciiancc ut ^quipuiunt \. ^. i I,...Um in i.u .MA^iu^ ilh icii. _ Ww naVe Im^vji K uiIub a 
lot atMMil lu.iiing duwii lh*^ii.u>5idl5 LU Sbvc ukunoy aiui ^^iicigy^ InU heiC dicuilui wd; s 
tu A^lc ^uct^y wi.uJi have nut bcc^u sell ,)ubli^kjd nuulatiu.i ui Jic ailk to b Ui^h^^ 
dii.l waiU tu 3 iiichcs wili liclp jMCV*. il lieal lus.^ ( afpcilng wii Ho^^f;* .aIU saVc .iu i^y Um> 
A lluU^it U alst. liU|*<iila.U. kov^ Ui^ lual jway tiMa. li.at vti.U » hailfaillg tui.ia^i- 

filtcis aiid cle .uliig wiiuluwb tu dildw natural laiiatiua t<; hdat a huine all these vVill save 
dhcigy KcpalUug itaky laUceia tpkij»M ahvm ci^b lii^tcad .A XnAU^ ubliiM walcr-retaiJin^ 
ahuwci naads tu eUt Ju . u un h..t waic. u^c uiiU u^lug..-4d ^^aici tOpWa ■hlug . lutheg all 
i^Juv^ Ihc ei.ci^> u.^d tu. h.^th.^ 4^^^ Mi thw iioinc Wh n JcvUiatinM J»U.>3hig lifehl 
.uloib iul K4^^4M!iL, liiiii.lui. .»wa> tium hcai vei.t^ 1^ 1, . . n i a . ! I i iiuihii^ ul I 11^1*1^ vh^^ii 

. cu>:lilwUy Ubad tui llMhtU.g HdMiiii a .oaiing fir<; hi th lliepiace an actii,Jly 

waale llc .l hisl^ad c. i dddi.ig kiidl tw b ItUii.t* 



I 



ill - Ul . ..ik4 . , , i li 1 ll-l 1' 



Grade Level: Kindeii^ten and special ed (primary) 
"^Bisoiplines: Ifealth, l^guage Arts, Science 



The studant^ will reco^i^c and demonstrate ih€ piupci kuid^ ul L.Iuilung lu w^ui lu Kyup 
wami or to kaep^^cool 

The situdentS wiirprdCLl^bu|tUlUUi, ^ipt^lui. sUappiili aud lylna vshwu i.ullinb l^'^ v.lulJiC:. 

lluu4iw,l Ut^.i.k byui.i ..I ,,*4. » .4. i.. • » ''^^ 4, ' 

clulhliife ^.uUm.i , 5UiJi ^Ci.,cij hdU^ iiu.u^u nn,a;iu waiu i.. ^ los.a liylu 
colyred .hiil cU . uiaiakhiS and awlual «. _lwihiiig il a\ ^iluuio 

ill the V u\.c {ti ^ ..i^tji /c aui oJ^'irMiru ^ ^ * Jih-.^j/au , ] ^-i.- 

moie . MiifwrUDk at the^e umperbtJ^ rhildren*b fnetab,aisni fun niu.ib bguer .nd can 

uvcrh^.aing, we^r it h^us^i, .lul keep it'ofy Protect JU, the d iuU I n i -d .luaJ . dibu 
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ihcll fal ihua auvl 3* ho>>l dist ih U 



. I. j.jCSII..., . 

i ih» Shu . 1 ! . 1 

al h6 dcglL ^ k*;,( Si i l , 

dl iia Kil l» ;M£t.Si i >'l < 



i 

b . 



. I ' 1 i ^ . . ^ ■ ' * 



i i 



Additional Activities: 



^ Use tilms and songs about the different seasons of the year and the activities associated 
with them. 



Compose a class poem or play to share with other classes. 



■ \ 



GradtUvtl! K^3 ^ 

Discipline: Health, Science, Language Arts 

Objectives: 

The student wUl identi% the proper golur ut yluthing lu wcai lu wann ^nd in wuld weather. 
Suggested Time : ""^ ^ 

Maleriak Needed . 

I'lvv.fe^ wi.H. ^...u, TCd, mnd Li,. , .4 .. .-it ^^.n. .i.. J 

uniforinly sized K.e cubt^/wateh, clothing t;ataiogues, poiiei pape\^ ^^aitc, activit> mubur 
that follows 

Dls.Hi^ the fii^t th .4 d^ aoMj b li i..ui . ^ht * nu i H.;! I S hui Ju s ll iuCM 

I in teriu. of the i ^lurs uf cljthes we shoulu Wtay hi the wii.lci mid in tha t^aiuncr? 

^dt4lu4..*e d d Ch^ uth, i , spiin^ uunu i i,t..itiUgUv ll^ve &^^h giU ,|> ..iakc .1 hk^ i aia^e 

poster of winter and suhiiner clothes. Is thtw a nouceabia color Ciift.irencfe t.em^i;n the 

wliUei dud auinniei v^fothe^? 



WHAT ^r^^^tLL 
COLOR ABSORBS THE 

/SUN'S HEAT BEST ? 



MATERIALS: 

White, black, yrcci( red und 
blue construdion papetj ^ 
all the same si^e 

I imer 

I ijiifoi ijily jU i; J 
ice Cubes 



Which n elt^ Wt^if 






/.I ; in 
I h , n 1 t u i: 



It 



Ihi « 
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OTHER JDEAS TO EXPLORE: 




Would you get the same 
results if tlie puper were 
on top ot the ice cubes V 



roof Ld muic; lbv,i i ^ 

to Oh conditioM iii the 
siiitinierthne ? 




Grade Uvel: 4-6 ■ " * ^ , - ' > 

Discipline- Social Studies ' 

Objective: * \ ^ , ' 

The students will exiiniiiie their priorities tui energy ns^, 

Suggeji<ed Tijiife. Oiie gtess periud ^ 
MaL^iittb Needed, 

Chdit on elbCtndt/ usa^^ ih^a 

S 

^'^^'^y lainll) ..M.i i...u,iaMdi pia ,iin> , . , , ^ ^dt^a 

IlL.tylc 1. bad but .al) u> . ..ul .n d.v.I pii.^ H ^ ^UU. L, lu^kt intcUlM.nl 

dctiaiun, hi i»cUi,,g i^nuiii^qs 1,h cn rg. u^t. 

Aciiuus tfiier^y j^^^ply pi .Liom all . i.i u t i .j , thcji 

CQu.uulptluu b, i/3 dUWi.g a wc.. Jui^ il.ll ... lUM. . > . fh...ily u.i 

^vciy d^y i ,a.4 . ut 3 appba...^^ , .u f..i..]^ lu wHiu ut rflu-b 3 aiH^Uaiiwc. .lu^y 

.uuld nut du wbhuut Check ilw Hc.i ,:D.,..in|.£io.i oMiie . hu^e^appli^nce^ Ou the 
yhu c It >( urelectiical c^.nsin.iption uy 1/3? ^ - ♦ 

■ ' * ' 1* . .. ,1. . h......... .i. i. ,. 



^'*-ELECrRieAL^USE 
'bp APPLIANCES- 



1^ 



; frying pah,^* ' =^v^ 
r^Jbarbeque^grill 
, sandwich-grill 



'•'. oven (electronic) 
''V's., ; coffee maker „ i 



power Saw , 
lawn mdwer?j 



sewing machine 



vacuum clekner." ' 
hedge trimn^^.'.Kv„ 
Block heater^t^'^' 
drill 

fumance fan (oil or gas): 
oil Burnet" ■ S~ " 
radio (tubb type) ' 
radio solfd state 
hi-fl (tube type) 
hi-fi solid state 
TV Black & white " ^ 
" "color ^ ~~" 
room airconditioner 

(6,000 BTu/hr)* 
room Air Condiitioner 

(9,000 BTu/hr) 
fan (portable) 
hair diyer 

heater (portable) - - 
heating pad - ' 



' dehumfdifier ; 
blanket ,~ ■ ^ 

shaver 
toothbrusli 
clothes dryer ' 
iron 

clothes washer 
witer heater • 
\ carving knife ^ 
food blender ; . '^ i ^ 
can opener^: J . " > 

Liglrting (iricdndfisceilt) . : ' 

table lamp (3 way) ' 
dining room flxture (5 laihp) 
single ceiling fixtyre ," 
([flourescent) ' , ,^ 
4/ft single lamp * „ - , 
4wo.lamps,,^~,,*.;.w*^^ 



-watts 

1150 
1350 ^ 
1160. 
1400 
1450 
900 
2 

275 V 
1500 
15 
800 
t 125 
„ 500 
300 
250 
260- 
-■50" 
5 

■115 
50 
200 

—330-^- - 

935 
1400 

115 
350^ 
500-1500 
65 



350 
•180 
15 
. 10 
4800 
1000 
500 
4500 
■ ; 90 
390 
' 175; 

100 

300 

60 

SO 



'monthly kwK used! . 

'16 
5 

3 - ■ 

2 

..22 
6 
1 

3 

n . _ 

1 , ' 
^' 40 
1 

100 

50 

• B 
1 

10 

6 

30 ■ 

~ —40 



60-400 
90-600 

4 

3 

1 



15 
10 
1 
1 

80 
12 

8 

500 
1 
1 
1 



8 
9 



7 
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, . Grade Leveli ; ^3hS ; . 













DiscipIineifS^^^ Social Studies \ 
Objectivai -^^^-.^^^ 

Suggested Time: One class period 
Materials Needed: ' 
"-Puzzles that follow 

. ;,. ; . , ■ , . ' ... , , - „ '„..-, . . - ■ . „ 

Teaching Suggestions : 

Have students solve the puzzles and make up one of their own as indicated. 
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- ACflVIlTiSHEET 
CONSERVATION 



: ENERGY , 
MiZfZLES - '"■ 



^-Here are ten picture, pui^ksrtacli containing nn^ergy conservation tip. The — 
-sf"' — " " ' example below shows how to solve the puzzles. ' 




Example: You can save energy. 



Developed by- 
Cons olldac^d Edison 





\ 



+KET. 




DON-X|ien^(.BADr:l- >^<.+ERS_A AIR CO_N-h.^3^+PNERS, 




RE+/ \LEE+ ^^ 





WATE 




+ S 
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IT ~^ — 

4 



LEAVE tHE l^^lp » 



+TERINTHE 





DR+ 




tHER 



THESUR+'^'Lr' 
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- rascipfinei , ~ Language Arts, Social Studies 
ObjKtive! ' - 

^ mv^^ prepare s radio or TV script on energy conservation 

Suggested Time: v 
Materials N^ded : 



_ Props for TV commercial, videotape equipment if available 
Teaching Suggestions: 



4 ^ H > ^ 

Have students creatp a one-minute radio or TV commercial dealing with some aspect of 
Energy ^dh^sen?atibn7^^ 

videotape equipment dVailablev tape the commercials and show ^her^to^the class. Discuss 
these questions: How many people does your c change schdol 

or community attitudes? Who does your commercial have to convince? 
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^ L . V-: Student Refei^nM' 3. ^ 



1 . The ABC'Sf of/Electricity, Mn Eaison^ DUemma, tlieSGty of Electricity, Electricity and Our 
' Ener^ Slturi,.Utilitias Educational Services, rQJVJ^th Stft.New York; NY 

-r^ - ... < ^ 

2. Asimdv Isaac, How^ Did We Find Out About Electricity? Walker and Co. ' / : . 

3. Berger, Melvin,^itei^ from the Sun (Grades 1/2)^^^^^^^^ ^^^^^^^ ^ ^ : ■ 1 ^ 

4. Brainley,FranklynM., Solar Energy (Grades 5-9) ' 

5. Cooper, Margaret, Gift from the Sun, Bradbury Press 

u •, • . - . . o ;. ■ ■ ^ ^ .• . ... . . . . _ . _ _ , . - - . . ..... 

6. Cosner, Shaaron, American Windmills.^aJcg-'Iaylor - 

7. Dalton, Richard and Kass, Warren, AU About Energy, Dow Chemical 

8. Epstein, Sam and Beryl, Saving Energy 

9^ Fregosi, Qaudia, Sun Grumble^ . „ _ - 



10. Leftowitz, Dayid D., Save It! Keep It! Use It Again! 

11. i^dradorf. Ilia, I^inp are Miyda ta Move, Qiildre^^ - ' ^ / 

12. Rang^^c^NitureM^azina, Ap^ 1974|TOefl<^^PI^nt of 

13. Shayj Arthur, What Happeim When You Tur^ the Light? Reilly ind lje^ 



7 



I 4._v S^^ith J Norman F., Sun Powe^ 

15. Van Sickle, Sylvia, Editor, Fuel and Energy 

16. Wation, Jane Weme, Conservation of Ener^, Franklin Watts 




of the-SS 



rrifi^f^*|j^>^^ Activities* The University 

ftSSI-^trS^l^^ Filmstrips and Other Maiterials;^Nati6ii9l Audiovisual Center, ^ashifigtcW; DC - ■ ■ 

3. Energy^ A Teacher's I^roduction ^ to Energy and Energy Conservation, Department of 
Education, Columbus, OH^S2 15 

^ 4, The Energy Challenge, Activity Makers for students, available free from Box 14306^ Dayton^ ; 
OH 45414 




5. feiergy Conservation Education: An^Action, Approach, Council of the EnYironmerit of New . 

6. '^neigy-Environment Source Book; National 
A>#,^W. Washington ^.bC- 20009 . ^ " ' , " 

; X . ^ ' ■ ' ' ' \: , ■■ , ■ . \ 

Eneigy.fofc|ntermediate Gmdes; New York Electric and ;Gas Coip;^ Binghamtonj NY -v ^ v ;k " 



- ■ Energ>^in the*CIassrobni, Virgim Energy OffieCj 823 E: Main St., Richmondji VA 23219 

9y -En^fiy Source^A Matte^^ 

of Continuing Education /907 Aurora A^e.^ Boulder, CO . ■ 

;~ 1 C IntardiscipUnaiy Student/Teacher Matariab in - Ene^y , - ths : Environment ^ and the Economy , 
modules available for varipui grades, US Department of Eneigyj Technical Infoririation Center, 
Bdx 62, Oak Ridge, TN /37830 ^ 

11;^ Lass Power to the Pepple; Environmental Action Coalition , 155 Fifth Ave. ^ Suite 1130, New 
" YorfcjNY 10010 - - ^ . , - ; ^ . ^ 

12. Living in tiie Environment: Concepts, Problems, and Altematlvei, G. Tyler Miller, Jr., 
^ Wadsworth Publishing Go. 

13. Pennsylvania Energy Curriculum for the Middle Orad^, ; available from Pennsylvania 
♦. Department of Ed 17126 

14. A Ppwerfiil Friend i fihris and materlsl from Edison Electric fftifitute. Instructional Dynamics 
Tnc,, 450 E. Ohio St%^ Chicago, IE ^5 

15. Project for an Energy Enriched Curriculum, National Science Teacher's Aisoclation,. 1742 
^ Connecticut Ave. NW,^ Washington, DC 10009 

16. Science Acthrities in Energy ^ activity sheets designed to be used difectly by students, available 
free from US Department of Energy, Technical Infonnation Center, Bok 62, Oak Ridge, TN 

^_^..„37im^..._^'^^ 
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----^'17---^^ Culture, and Poetry, Prof Wayne Smith, Colby College-': — . 

' ---18; Your -Energy World, 4" units of ditto masters for students in intermediate grades, US 
- ■ * 1 Department of Energy, Technical Information Center, Box 62, Osk Ridge^ TN 37830 
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